Norice to Raeapsa. 

When you finish reading this magazine place a 
l-cent stamp on this notice, hand same to any 
postal pny | and it will be placed in the 
— Ss soldie yh pi dhadh, front. 

—— NO ADDRES 
= R. BURLESON. 





ostmaster General. 


TELEPHONE 
ENGINEER 


Volume XVIII CHICAGO, DECEMBER, 1917 Number 6 


——— 





ee 




















= 


| IF 
Automatic Equipment is not Economical 
and Efficient 


WHY 


has the number of Automatic Exchanges 
in Ohio grown from one in 1903 to 


SEVENTEEN in 1917—more than 


one per year? 


IF 


| Automatic Service is not satisfactory to 


| the subscribers | 


WHY 


have the Automatic Exchanges in Ohio 
grown an average of 16 per cent per year 
since they adopted the Dial? 
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Where Automatic is best known—It 1s known as Best | 


AUTOMATIC ELECTRIC CO. 


CHICAGO 
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Every Man Is Naturally 
a Keen Critic of Tools 


He may recognize the fact that he knows 
nothing about hats and shoes—admit that 
“he is a babe in arms” in judging clothes 
quality —but when it comes to tools you’ve 


, 


got to ‘show him.’ 


OSHKOSH quality—demonstrated in de- 
pendable day-in-day-out service—is show- 
ing thousands of tool users—to the benefit 


of every OSHKOSH Jobber. 


Oshkosh jobbers cover the country—ask 
us the name of the nearest 


OSHKOSH MFG. CO. 
e Oshkosh 
Si 
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Telephone Wire 


SATISFACTORY SERVICE DEPENDS 
LARGELY UPON 
SATISFACTORY WIRING 


SIMPLEX TELEPHONE WIRE IS APPROVED 
BY TELEPHONE ENGINEERS 


Samples free 


SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 


201 DEVONSHIRE ST. BOSTON 
CHICAGO = SAN FRANCISCO 
































This Holtzer- Cabot Operator’s Receiver 
HAS A REMOVABLE OUTER SHELL 


The complete mechanism is mounted in an inner 
metal cup, independent of it, so that when one of 
these shells gets broken 
it is only necessary to put 
another one on to make 
the receiver operative 
again. This is but a 
moment's work, and 
saves the transportation 
charge to send a broken 
receiver to and from the manufac- 
turer. 


The Headband (or this 
Receiver is Worth Noticing 
It is a steel, leather covered band, 
very durable. It is pivoted to the receiver case, and 
is self-adjusting to the operator's head. This makes 


it very comfortable. 
THESE RECEIVERS ARE WOUND TO 30 AND 80 OHMS. 
Write for Bulletin 202Y 


The Holtzer-Cabot Electric Company 


BOSTON, MASS. and CHICAGO, ILL. 









Sun W&M 
si Telegraph and 
Telephone 


Wire. 


Strand and Pole Steps. 


Made by 


American Steel & Wire Company 
Chicago New York Cleveland Pittsburgh Worcester Denver 


Export Representative: U.S. Steel Products Co.. New York 
Pacific Coast Representative: U.S. Steel Products Co. 
San Francisco Los Angeles Portland Seattle 

















We manufacture a complete line of high grade electric wires 
and cables. Wecall special attention to 
Bare Copper Wire 
Colonial Copper Clad Steel Wire 
Rubber Insulated Wire of All Kinds 
Lead Covered Cabies Armored Cables 


Prices or estimates upon request. 
Standard Underground Cable Co. 
Pittsburgh, Pa. 


Branches in all principal cities. For Canada: Standard Underground 
Cable Co. of Canada, Ltd., Hamilton, Ont. 
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Priority Rights to Materials 


LTHOUGH the absolute necessity of the telephone to the proper conduct of our national 
life “over here” would seem to be self-evident; although we have the early assurances of 
government authorities that it is so regarded; although the government and its military or- 
ganization themselves depend daily upon the telephone to such an extent that their tolls since 
April 6, 1917, have run into hundreds of thousands of dollars, telephone equipment has not 
yet been placed in “Class B” of the order of priority for material. 

We are informed that in spite of the convenient proximity of the Bell organization to 
government headquarters, and the supposed excellence of the Bell machinery, the Independent 
committee which waited upon the government priorities committee was “first on the job.” 

While we might rejoice, as a friend of the Independents, over this academic triumph, 
we are moved to wonder what plan the big Bell organization is pursuing in defense of the tele- 
phone’s right to copper and iron and other elements. 

The Independent activity in this direction is certainly helping the Bell, and we hope by 
this time the Bell is taking similar steps to help (incidentally and indirectly) the Independ- 
ents. Only the whole telephone business is big enough to receive full consideration in solving 


this vital question of priorities. 
2k * * 


Dividends and Bond Interest 


HOSE who, in the courage of their convictions and in pursuit of their rights, are asking 

the conventional permission to publish higher rate schedules for their utility service are 
largely basing their claims on the increased cost of materials and labor. They should not over- 
look the increased cost of capital. 

Government bonds—necessarily the scale by which all investments are measured—are 
paying investors thirty-five per cent more than they paid only a few months ago. Municipal 
fours, and securities of their class, are being forced up to five and five and one-half per cent. 

The thing that finally regulates the return on public utility securities is not any control- 
ling body, nor even the decision of the utility’s executives, but the price bid for the securities. 
Quotations since the government entered the popular investment field show a tendency of pub- 
lic utility sixes to become eights. 

Some of the best known telephone securities on the market, paying eight per cent on 
their face, have been selling at a price to bring the rate of return down around six per cent. 
That is the best kind of automatic evidence that six per cent, or six and a half, was the correct 
rate for those particular securities. 

Today those same securities have declined to a price which makes their return approxi- 
mate seven per cent or more. Seven to seven and a half per cent is, therefore, the proper 
basis for figuring popular telephone investments today. 

When the investing public insists upon seven per cent it gets seven per cent. Sixes thrown 
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on the market refuse to move at more than eighty-five or thereabouts. Fives are practically 
hooted down to seventy. No commission ruling or court opinion changes this natural law; and 
if such ruling insists on sale at par, it simply transpires that no sales are made. 

Capital is on strike for higher wages, and it is in a better position to get what it de- 
mands than any labor union in the world. Getting four per cent from government bonds, it 
will demand—and get—five to six per cent from municipals and public works, seven per cent 
from public utilities and upwards of eight per cent from industrials. 

State utility commissioners who fail to recognize that very palpable condition are not 
keeping pace with all the movements of our present extraordinary condition. We hope a 
realization of what it means may come by early perception and not by the force of an experi- 
ence that may be costly and destructive. 


* * o 


Competition of Service, Not Rates 


A FAVORITE argument of pro-regulation and anti-competition advocates is that regula- 
tory rate-fixing forever disposes of the competitive question. The assumption is that 
competition, denied the use of price as its weapon, must languish; that it loses whatever in- 
trinsic regulatory value it might have, as well as its profit-building motive. 

This form of sophistry is apparently quite convincing; for among telephone operators, at 
least, its false logic is generally accepted. It has lulled to inaction and passivity even those 
whose usefulness and success depend upon the maintenance of competitive aggression. 

The thing manufactured by telephone operating plants is service, not rates. The regula- 
tion of rates is potentially benevolent and friendly; for it guarantees adequate prices for serv- 
ice rendered. That all operators do not claim their rights under this provision is chargeable 
more to timidity than to public spirit. There is no merit in selling at a loss. The Chinese 
idea of doing as our fathers did is out of sense in modern rate making. 

Telephone rates are an exact science. There is a correct rate, and only one for every 
practical condition. That no one has yet evolved the formula for its calculation cannot alter 
the fact. 

But service is not subject to formula, and never can be. With an exactly similar ex- 
pense sheet, a perfectly matched list of subscribers, and executives equally eager to serve, 
no two companies can ever render identically the same quality of service. Always one will 
have a shade the advantage of the other. 

“Service first” means even more than the business efficiency it suggests. It means that 
the telephone operator makes and sells service and absolutely nothing else. It means that 
rates and maintenance and depreciation and all the other details of utility operation are inci- 
dental—mere matters of accounting that will be cared for as a natural accompaniment of 
proper management. 

True competition of public utilities is purely a matter of service. And no regulatory body 
can or will dictate the limit of excellence to which service may be carried. The victor in a rate 
war may be, in the eyes of the commission, a law breaker. But the victor in a service war is 
above the reach of criticism and regulation. To him belong the spoils. He wins not only busi- 
ness, but the respect and permanent good will of his patronage. 


* ok * 


To the U.S. I. T. A. 


aaa the Independent national convention has definitely been called off for this year, 
there is really nothing to say on that subject. We rejoice in the formulation of certain 
plans of the U. S. I. T. A. which, in spite of the lack of an immediate get-together function, 
promise a greater future activity. It will be a pleasure to publish the details when it is time 
to make an announcement. Meanwhile, the imminent possibility that Secretary W. S. Vivian 
may be called into national service as an officer of the United States Signal Corps, and that 
in consequence the association may have to operate temporarily without a secretary, robs the 
convention postponement of any possible criticism. 

We hope the Independent Association will accept, in the spirit in which it is offered, this 
public offer of our best wishes and our whole co-operation. 
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Senator Harding Addresses Ohio Men 


Americans who say this war was brought on by big 
business and Wall Street were indicted for pronouncing 
“a damned lie” and statesmen who preach a gospel of 
envy and hate were passionately denounced in an address 
by’ Senator Warren G. Harding at the twenty-second 
annual banquet of the Ohio Independent Telephone Asso- 
ciation at the Hartman Hotel, Columbus, November 22. 

His address was the climax of a day’s discussions, 
given over by the telephone men to best means of con- 
serving resources and maintaining efficiency in war's 
emergency. 

Senator Harding put it up to telephone interests to 
get in this war on a business basis just as much as the 
men in arms. His message was an appeal for country, 
for president and for united, unselfish effort on the part 
of all. 

“America is coming to the crucial test as to whether 
this republic, founded on ideals, shall stand or not,” he 
said. “We see daily our food stores burned, undeniably 
by enemies. We see bombs planted with hellish design. 
We see our men stricken down for no other reason than 
that they are serving their country. 

“Tt is high time that the enemy must stand with his 
back to the wall and pay his tribute to America. 

“T despise the man who preaches the gospel that this 
is a rich man’s war. Business made more money before 
the war than it makes now. Then they could sell to 
warring countries at their own prices. Now they sell at 
United States’ prices.” 

He declared that the war tax levy was levelled prac- 
tically twenty-two twenty-fifths on wealth and business 
fortune. He said about three twenty-fifths was on liquor 
and tobacco. 

The senator lauded the way business has rallied to 
the patriotic call and cited instances of wholesale sacrifice 
that were being enacted daily by America’s great busi- 
ness leaders. 

If all other allies fail to accomplish the downfall of 
kaiserism, he said, America will still be unafraid, unde- 
terred and unfailing. 

Relative to the probability of France failing, he said 
he had it straight from a French cabinet minister that 
his country could break the Hindenburg line any time it 
wanted to sacrifice the men. 

In an argument for orderly government, the senator 
said, though he confessed he had been criticized in the 
senate for making the same statement, he would rather 
live under a German autocracy than under Russian 
anarchy. 

He quoted the French cabinet minister as saying that 
the world didn’t give Britain credit for all it is doing. 
Germany has concentrated its ire and hate against the 
British lines with five-fold strength greater than against 
the French. 

Senator Harding declared America’s great trouble 
in forming the ideal republic was that she paid more at- 
tention to numbers than to anything else. He scored 
immigrants who did not consecrate themselves to Ameri- 
can citizenship after they settled here. 

“We can’t go on without a soul in our national life,” 
he said. 

Universal military service was 
senator said he would vote for it. 

E. W. Doty, former member of the public utilities 
commission, presented Senator Harding. 

The association protested against the state fire 
marshal’s order that lightning arrestors and fuses be 


favored and .the 
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placed on every one of the 750,000 phones in the state. 
The order was issued as part of the wartime conservation 
program, but telephone men declared that they doubt the 
efficacy of the device. 

That telephone service is conserving men, money and 
transportation facilities for the government beyond all 
expectations, was the statement made by President 
Frank L. Beam, Mt. Vernon, in his annual address. 
Among speakers were B. E. Williamson, internal revenue 
collector, and Major Gustav Hirsch, United States Signal 
Corps Reserves. 

On the board of directors the Ohio men elected 
Conrad Kipp, Greenville; and re-elected F. L. Beam, Mt. 
Vernon; H. L. Beatty, Ravenna; W. H. Bowron, Cald- 
well; D. J. Cable, Lima; H. W. Carey, Millersville; 
A. J. Curren, Elyria; H. P. Folson, Circleville; W. B. 
Gregson, New Philadelphia; W. H. Heseltine, Delaware; 
W. Hyde, Warren; C. L. Jones, Athens; F. A. Knapp, 
3ellevue; W. A. Morton, Kenyon; C. Y. McVey, Colum- 
bus; D. O'Dell, Springfield, and G. P. Thorpe, Wil- 
mington. 

President Beam, Secretary Folsom and Treasurer 
Wesley were re-elected. 


‘Home Rule” Suits in Michigan 

The very important question of whether the Michi- 
gan railroad commission has the right to raise or lower 
telephone rates regardless of franchises granted the tele- 
phone company by the municipality itself, is being argued 
before Judge Howard Wiest in the Ingham circuit court. 

Traverse City is appealing to the court for a restrain- 
ing order against the commission for an increase per- 
mitted the Citizens Telephone Company in Traverse City 
which are in excess of the rate named as a maximum in 
the original franchise with the city. 

The suit will establish, when finally decided, the exact 
rights of the railroad commission as to fixing of tele- 
phone rates. It concerns, too, the very contention of the 
city of Detroit in the now famous meter service case of 
the Michigan State Telephone Company, the denial by 
the city of the right of the railroad commission to inter- 
fere with rates in Detroit on the broad ground that the 
city comncil and no one else, controls them. 

The broad contention of the commission and the 
contention of the state in the Traverse City case, as out- 
lined by Assistant Attorney General Thomas C. Bailie, 
is that the state has a “regulatory control” over telephone 
rates which is paramount. The power to exercise this 
control lies in the legislature, but it has delegated it to 
the railroad commission. 

No matter whether the contract between the city and 
the company is broken by the act of the railroad com- 
mission, it is good because of the interests of the public 
involved. The contract as between the two original con- 
tracting parties is good, but as to outsiders, it is void. 

The city contends that the commission, neither 
through action of the legislature or any act whatever, has 
the right to impair a contract, irrespective of whether the 
public interest is paramount or not. The act of the com- 
mission, the city argues, is unconstitutional in that it 
impairs a private contract. 

The railroad commission is taking exceptional in- 
terest in the case, because it has practically decided to 
settle all telephone rate questions now coming before it 
on the basis of revenue for each exchange, which would, 
to a great extent, make possible the obliteration of local 
rates as fixed by franchise. 
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Receiver Diaphragm Thickness 


Experiments on the Effects of Changes on Characteristics* 


T was shown by Lord Rayleigh that the natural fre- 
quency of a circular plate diaphragm such as is used 
in a telephone receiver, is directly proportional to the 

thickness and inversely proportion: al to the area of the 
plate. This is on the assumption that the material of the 
plate remains uniform and homogeneous, and that all 
other conditions remain constant. 

Some experiments were made in the Electrical En- 
gineering Department of the Massachusetts Institute of 
Technology and Harvard University, by Mr. C. H. Cal- 
der, in a graduating thesis, during 1915, on the effect of 
changing the thickness of the telephone diaphragm on 
the characteristics of the instrument. The results ob 
tained are here summarized. 

The telephone receiver used was a regular bipolar 
instrument of a standard make. It had a resistance of 
about one hundred ohms at 20° C. The inner diameter of 
the clamping circle was 5 cm. The tests were made by 
obtaining the motional-impedance circle of the instrument 
over a range of impressed frequency from 400 to 1,500 
cycles per second, as furnished by a Vreeland oscillator. 
The different diaphragms were of standard ferro-type 
steel, one japanned and one unjapanned of each suc 
cessive thickness. They were all of the same diameter, 
and they varied in metallic thickness from 0.14 mm. to 
0.325 mm. (5.5 to 12.8 mils), in five steps. The results 
obtained with the japanned and unjapanned diaphragms 
of the same metallic thickness differed slightly, but not 
in any recognized systematic way, so that, in what fol- 
lows, the mean of the two results for each thickness has 
been taken. The same re 
ceiver and cap were used of. 
throughout, and the cap was 
screwed on with substantially 
the same measured torque be- 
fore each test. 

The results are summar- 
ized graphically in the accom- 
panying figure. It will be 
seen that as ‘the metallic 
thickness of the diaphragm 
was increased from 0.13 to 
0.33 mm. the resonant or nat- 
ural frequency followed the 
curve ABC from A at 970 « 
to C at 1175 ow. If the fre- 
quency had been proportional 
to the ‘thickness, the graph 
would have been a straight 
line from the origin to some 
point such as C. 

A reason for the depar- 
ture from the simple straight- 
line law is found in the air- 
gap curve DEFG, which va- 
ries from 0.1 mm. with the 
thinnest diaphragm to nearly 
0.32 mm. with the thickest. 
These air-gaps were measured 
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by means of a depth gauge, after the diaphragms were 
set in place. It is evident that the thin diaphragms are 
bowed in toward the center by the magnetic attraction 
of the permanent poles. This inward bending not only 
distorts the diaphragm, but it also tends to make it be- 
have partly like a stretched membrane rather than like 
a simple plate. The laws of vibration of a membrane and 
of a plate are different. The curve ABC indicates, how- 
ever, a tendency to follow a simple straight-line law from 
the origin, toward the thicker diaphragms, which suffer 
the least bending and have the largest air-gaps. 

Graph HIJK shows the “sensitiveness” of the re- 
ceiver with the various successive diaphragms, as deduced 
from the diameters of the mean corresponding motional- 
impedance circles. These circles are reproduced in the 
left-hand top corner of the figure, for the japanned di- 
aphragms only. It is known that for one and the same 
telephone receiver, operated at constant alternating-cur- 
rent strength, the sensitiveness of the apparatus is pro 
portional to the diameter of the motional-impedance cir- 
cle. It will be seen that the graph indicates a maximum 
of 140 ohms, near to 0.13 mm. thickness. This property 
depends both on the mechanics of the diaphragm and on 
the electromagnetics of ‘the instrument, as influenced by 
the air-gap, so that the relation to diaphragm thickness is 
not a simple one. 

Finally, the broken line LMNP represents the suc- 
cessive observed “resonant ranges” of the instrument, in 
cycles per second, as taken from the mean motional cir- 
cles. The resonant range may be defined as the differ- 
ence between the two fre- 
quencies—one on each side of 
the resonant frequency—at 
which the kinetic energy of vi- 
bration under constant alter- 
nating-current excitation falls 
to one-half. It may be found 
from the difference of the 
quadrantal point frequencies 
in the circle. Sharp resonance 
means a small range, and 

0.26] blunt resonance a large range. 

ee ee Theoretically, the resonant 

c range of a simple plate dia 

a! ts ¥022 phragm should vary inversely 

i. as the thickness; so that 

we 1000.20] doubling the thickness should 

01a, halve the range. The graph 
suggests a rough approxima- 
161 tion only to this simple theo- 
retical relation. 

It may be observed, as a 
matter of interest, that the de- 
pression angles of the diam- 
eters of the various motional- 
impedance circles remain not 
ESONnay, far from 45 degrees through- 
ANG out the series. 

Conclusions. — The ob- 
servations indicate that the 
natural frequency of a tele- 
phone receiver is not simply 
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proportional to the diaphragm thickness—for at least 
one reason: that the thin diaphragms are subject to 
greater magnetic distortion. The observed sensitiveness 
passed through a maximum for this particular instru- 
ment near to the thickness of 0.23 mm. The resonant 
range diminished as the thickness increased. 

More than fifty motional-impedance circles were 
measured and computed in the course of the research. 

We are indebted to the Western Electric Company 
for the various samples of diaphragm which were used 
in the test, and also to Mr. H. A. Affel for his assistance 
and suggestions. 


Protest California Merger 

A growing cry of protest has arisen in Glendale, 
3urbank, Lankershim and surrounding towns against the 
proposed telephone merger when it became known that 
this action was expected to cause an increase in rates 
and the institution of a toll rate to Los Angeles. 

The state railroad commission has before it an ap- 
plication from the Pacific Telephone and Telegraph Com- 
pany to purchase the San Fernando Valley Home Tele- 
phone Company. At a hearing conducted by Alexander 
Gordon for the commission it developed that the munici- 
palities now served by the local company were opposed 
to the change because of the intimation that such a merger 
would abolish free service to Los Angeles. 

These cities and towns are Glendale, Tropico, Casa 
Verdugo, Eagle Rock, Montrose, La Crescenta, La Can- 
ada, Burbank and Lankershim. 

Resolutions have been passed by both the Chamber of 
Commerce and board of trustees of Glendale condemning 
the merger. The Chamber of Commerce resolutions 
transmitted by President A. T. Cowan register objections 
to the proposal and declare that the matter of rates should 
not be dependent upon the transaction. 

The board of trustees, President J. Thompson, 
George Woodberry, Robert M. Jackson, Frank Muhleman 
and Charles Grist, took a similar stand. They instructed 
City Attorney W. E. Evans and Harry Lynch, manager 
of the public service department, to make formal objec- 
tions and to resist all orders which would involve an in- 
crease in rates. 

Other municipalities having the same service are 
planning emphatic protests to the elimination of competi- 
tion among the telephone companies when it would pro- 
duce higher rates and toll service to Los Angeles. 

W. A. Blanchard, president of the board of trustees 
of Burbank, says that his body will undoubtedly join in 
the protest. Victor T. Watkins, Burbank city attorney, 
has been instructed to give the matter close attention, 
said Mr. Blanchard. 

Tropico, though soon to be officially a part of Glen- 
dale, will lend its influence in the effort to defeat the 
merger. Dr. William C. Mabry, president of the Cham- 
ber of Commerce, states that his organization was ready 
to do all it could in the fight. Lankershim already has en 
tered a strenuous objection to the proposal. 

The features of the merger which are objected to 
include the introduction of tolls, increased rates and the 
price at which the transfer is to be made. While at pres 
ent several communities enjoy free service with Los An 
geles, with competition stopped city officials say that a 
10-cent toll is planned on all service to or from Los An- 
geles. 

The company also has indicated that it would seek 
to have the telephone rates increased, the objectors say. 
In this connection they vigorously denounce the price at 


which the transfer is to be made, declaring that it is 
nearly twice what the company is worth. 

City Attorney Evans of Glendale has prepared a 
written protest, which he will file with the railroad com- 
mission. 

“We are going to fight this merger to the last ditch 
said Attorney Evans. “We don’t want competition to be 
eliminated if by doing so it means that we shall have to 
pay 10 cents every time we telephone to Los Angeles and 
that the local rates are to be increased. 

‘As a last resort we shall ask that the action be de- 
layed until after the railroad commission has fixed the 
state-wide telephone rate. We feel certain that on this 
basis ‘the proposed rates which the merger would cause 
would not be justified.” 


Santa Monica Wants Merger 

Asking that the City Commissioners appoint a com- 
mittee of two to wait upon the two telephone companies 
to urge a merger of the systems, Neil Nettleship, chair- 
man of the Single Telephone Committee of the Santa 
Monica, Cal., Bay Merchants’ Association, presented 
petition signed by more than 800 telephone subscribers of 
Santa Monica, Cal. Similar petitions bearing 451 and 
169 signatures, respectively, were presented to the Venice 
and Sawtelle Trustees by Mr. Nettleship. The Santa 
Monica Commissioners réferred the petition to the city 
attorney, Victor R. McLucas, with instructions that the 
latter draw up resolutions for the approval of the com- 
missioners for the appointment of C. M. Waters and 
J. W. George on the committee. These men were sug- 
gested by Mr. Nettleship. 

The Santa Monica committee, according to the plan 
of those seeking the telephone merger, will confer with 
Mayor William Haas and City Attorney C. D. Ballard 
of Sawtelle, appointed by the Sawtelle City Fathers, and 
committes from the Venice Trustees and the Chambers 
of Commerce in the Santa Monica Bay district, before 
waiting upon the telephone companies in a body. 


lowa Insists on Telephones 

Telephones must be installed as promptly as possi- 
ble after they have been asked i prospective patrons 
of the lowa Telephone Company, according to a ruling 
made by City Attorney Waldo Becker before the city 
council of Davenport, Iowa. 

It was pointed out by members of the council that 
many complaints are being received relative to the fail- 
ure of the telephone company to give service. The at- 
torney ruled that it was as compulsory on the part of the 
telephone company to install telephones as it was for the 
electric light company to furnish power on demand. 

The telephone company claims that because of the 
shortage of cable and wire it is impossible to fill the or- 
ders for telephones as fast as they come in. Huge quan- 
tities of par and apparatus are being used by the gov- 
ernment in the cantonments and arsenals throughout the 
country, they point out. 


Kentucky Merger Law Carries 


The vote on the amendment to the Kentucky consti 


tution providing for competing telephone companies to be 


purchased by their competitors with Lee and Cumber- 
land counties missing, is: Yes, 48,958; No, 30,180. The 
amendment has carried, and the 1918 session of the legis- 
lature will enact a law under which the amendment may 
be carried into effect. 
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Loading Coils versus Repeaters 
Properly Designed and Correctly Installed, Loading Coils Are Adequate for All Long Distance Work 


N recent articles in TELEPHONE 

ENGINEER, the writer has en- 

deavored to explain the principle involved in the manu- 
facture of loading coils and also their function in long- 
distance telephone transmission. 

It has been pointed out that the loading of a tele- 
phone circuit increases the reflection losses in that circuit 
and particular attention has been called to the necessity 
of either tapering the inductance or the use of terminal 
transformers. 

Either or both of these methods must be employed 
in order to obtain the desired efficiency in a circuit it is 
proposed to improve from a transmission standpoint. 

Reflection losses in a loaded circuit emphasize the 
further necessity of high insulation resistance, efficient 
circuits ‘and apparatus of low transmission loss both in 
the switchboard and subscribers’ stations and the pri- 
mary importance of cable of high insulation resistance 
and relatively low capacity in all parts of the plant. 

Measuring by units is not only good engineering, but 
is the only safeguard of the operating companies in pur 
chasing equipment. In loading a circuit the writer has 
endeavored to show the value of low crosstalk and the 
method of measuring it by means of units calibrated in 
millionths of the outgoing current. Attention has also 
been called to the positive measurement requirement of 
an unbalance capacity unit in micro-microfarads. Since 
both of these units can be measured by means of a very 
sensitive and practical instrument that can be manufac 
tured at a reasonable price, no satisfactory excuse for 
poor transmission can now exist. Provided cross talk 
and unbalance capacity are eliminated transmission in 
any circuit may be improved at least twenty-five per cent 
without loading. Since satisfactory loading requires 
the elimination of both of these evils it will be evident 
that in proceeding to eliminate them proper preliminary 
steps to excellent transmission are being undertaken. 

The means and methods involved in combating both 
of these enemies of good transmission have been covered 
in detail in previous articles in TELEPHONE ENGINEER. 

Unbalance, of insulance resistance, of inductance, 
direct current resistance, effective resistance, capacity and 
crosstalk are introduced in this article because they are 
fundamental evils of good transmission. Provided it is 
agreed that they are of such vital importance as problems 
to be conquered in considering the loading of a circuit, 
they are to be considered of even more importance in 
connection with the use of repeaters. In a loaded cir- 
cuit unbalances of this kind produce cross talk and noises ; 
in a repeater circuit they bring about a disturbance simi- 
lar to whistling or singing. So it will be clear they are 
more serious in the latter case than in the former. 

In discussing in this paper the principles and uses of 
a repeater or amplifier in a long distance telephone cir- 
cuit it is the opinion of the writer that they are not ab- 
solutely required in transcontinental service as we know 
it in this country. It is not the purpose of this article to 
criticise or pass censure in setting forth the various 
claims of inventors for these systems or apparatus. Pro- 
vided the result of this article shall bring about the in- 
troduction of a formula that will demonstrate the neces- 
sity of wave filters, repeaters or amplifiers, and the arti- 
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ficial lines that are needed with such 
devices, some good may be accom 
plished for long distance calculations. 

It is of course understood that the proposition must 
be a commercial one and as an improved method should 
be comparable in efficiency, operating cost and maunte- 
nance with some other successful method now in use, 
such as Dr. Pupin’s system of loading a telephone circuit. 

It would not be convincing evidence to show that 
the A. T. & T. Co. has found an audion repeater or am- 
plifier necessary to transcontinental service. In an en- 
deavor to earn that 4% per cent of the gross receipts of 
the subsidiaries it must show all kinds of service, and 
the advisability of following the A. T. & T. Co. from 
an engineering standpoint, on this account if for no 
other, is very likely to prove a delusion and a snare. 

Dr. Pupin, Prof. J. A. Fleming and Dr. G. A. Camp- 
bell in their inventions and in articles describing them 
have always been able to show in mathematical formula 
that it was possible to transmit voice currents over dis- 
tances greater than 3,000 miles. The writer has been 
unable to find any mathematical formula or claim that 
contradicts successfully the theories of these eminent 
physicists. So it would seem that the opinion that re- 
peaters are not absolutely necessary to 3,000-mile trans- 
mission is upon a foundation backed by worthy authority. 

sefore proceeding with the description of the prin- 
ciples involved in the design of repeaters and their func- 
tion in a long distance telephone circuit, a brief analysis 
of the formula involved in the propagation of telephone 
waves will be of assistance in enabling the reader to have 
clearly in mind the simple rules that are an infallible 
guide in this interesting study. 

Dr. Pupin’s theory of good telephonic transmission 
may be broadly stated in his patent claim of the year 
1900, that by decreasing the current necessary to trans- 
mit the amount of energy required the attenuation of such 
waves is reduced and therefore the efficiency of trans- 
mission is increased. In detail it can be stated that elec- 
trical conductors of specified length, ohmic resistance, self 
inductance and electrostatic capacity are subject because 
of a variable current to the reactions of these constants 
of an electrical conductor. Naturally therefore the E. 
M. F. in overcoming such reactances produces as a matter 
of work, heat, magnetism and electrostatic stress called 
capacity. 

Since the laws of these reactions govern the flow of 
variable current in conductors it will be immediately 
clear that they are present not only in conductors that are 
not loaded but are also present when such conductors are 
loaded and even though a repeater may be used in the 
circuit. In other words neither a loading coil nor a 
repeater removes these fundamental parts of any elec- 
trical conductor. 

In connection with the successful operation of trans- 
continental telephony it has been claimed that Dr. Pupin 
did not consider the importance of reflective losses in 
addition to the reactances heretofore mentioned. Inas- 
much as it is the purpose of this article to show that re- 
peaters are not required with loading coils for long dis- 
tance transmission, it must be stated that sucn a conten- 
tion is not correct. Dr. Pupin has consistantly pointed 
out in his theory of wave propagation that the amplitude 
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of a telephonic wave not only continually diminishes be- 
cause of the frictional resistance in its path but that it 
also meets a returning wave caused by terminal reflec- 
tion, and that such a wave is smaller in amplitude and 
does not form as a matter of interference a system of 
waves. 

It has also been said that Dr. Pupin in connection 
with his theory of loading a transcontinental line did not 
advocate the use of large copper conductors, such as 
No. 8 copper wire for aerial service and No. 10 and No. 
13 copper wire for cable service. It is also necessary to 
contradict this statement. Dr. Pupin’s theory specifically 
claims that the velocity of propagation, that determines 
the frequency of the wave length and the attenuation 
ratio are not only the most characteristic constants of a 
curve, but that both of these primary constants are posi- 
tively determined by the gauge of the conductor and, 
naturally, its frictional resistance. Dr. Pupin points out 
that by using large gauge of conductors the attenuation 
can be diminished to a known degree and that therefore 
it is also possible to increase the attenuation by decreasing 
the gauge of the conductor. It may be said that it is 
upon this physical fact invention depends. 

It is important therefore in considering the writer’s 
contention to remember that it is a physical fact that the 
heavier the gauge of conductor the more efficiently is 
energy transmitted and that such conductors require less 
velocity in order to store up a given amount of kinetic 
energy and therefore the dissipation of heat is minimized. 

Provided both of these physical facts are admitted 
it will be perfectly plain that the use of distributing in- 
ductances, namely loading coils, is simply carrying out 
the problem to its natural completion. 

Like any other good proposition, depending on math- 
ematical formula as well as commercial conditions, effi- 
ciency in loading may be roundly abused. While the de- 
sired efficiency of loading can be scientifically analyzed, 
it is of course at the same time very difficult to prescribe 
for economical conditions. Good judgment in obtaining 
both of these desirable conditions is self evident. The 
fact that the installation of too many loading coils to a 
given wave length does no harm is not proportionally 
balanced by the fact that lack of sufficient coils per wave 
length gives very poor results. Some idea of the care 
that must be exercised in this respect may be obtained 
from the statement that up to the year 1911 it was cus- 
tomary for the A. T. & T. Co. to use a formula that re- 
quired the installation of a coil on aerial circuits every 
2% miles. Later this formula specified the installation of 
coils every 5 miles; and finally a coil was installed every 
8 or even 12 miles. 

When it is pointed out that this condition in the for- 
mula was only caused by the use of a frequency of 2,500 
p. p. s. when the standard voice frequency was well known 
to be 800 p. p.s., some ground seems to exist for ques- 
tioning the necessity at this late date of requiring a re- 
peater to be used with loading coils. 

For the sake of the object of this article it is gratify- 
ing to find a formula at hand that conclusively proves 
transcontinental service is practicable without repeaters. 
Calculation not only proves this contention but instru- 
ments are at hand that give observed results as well as 
calculated. Loading coils have also been used in Europe 
quite extensively so that we have further unbiased con- 
firmation, even though the coils that are used there are 
not in all respects as efficient as the ones in service in 
the United States. This is particularly true from a cross- 
talk standpoint. 
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As an example it can be stated that underground 
cables of the New York Telephone Company are now 
constructed which have the following values per mile: 

Inductance 1 —0 
Capacity C==5x10°* farads, 
Resistance R= 20 ohms. 

Attenuation and wave length formula are the most 
simple ones for proving in the material effect of good 
loading. 

Attenuation 

AA=V ¥%PCR= 0974. 

Where frequency P = 2 § x 3,000 p.p.s. this fre- 
quency is of course very high as compared to 800 p. p. s., 
the normal voice frequency, but since Dr. Pupin has used 
it in his articles it is used here as a matter of clearness 
and confirmation. 


The wave length of such a cable where 
997 
A =: = == 64 miles approximately. 

Since the attenuation over a distance of 250 miles 
(the distance between Boston and New Yorky can be 
calculated as follows: Let U be the initial amplitude or 
amplitude of current in New York then the current in 
Boston will be 

U —-250B — [J F-24 

where EF is the base of naperian logarithms it will be 
evident no current whatever reaches Boston. It is even 
wiped out by the ohmic resistance before the wave has 
reached one-half the distance. Provided R is made 5 
ohms instead of 20, current in Boston would be equal to 
current in New York multiplied by E-** if the capacity is 
not increased. Communication would be still impossible 
between Boston and New York. This would be true 
with a frequency much less than 3,000 p. p. s. 

A good idea of the advantage of loading is obtained 
by adding .05 henrys of inductance per mile in the form 
of an efficient loading coil. The attenuation becomes 
01 and the wave length 6.66 mils. as compared to .09 
and 64 mils. This amount of inductance is about 10 
times the inductance per mile of New York-Chicago 
aerial circuit. The current in Boston will equal the cur- 
rent in New York multiplied by E-*®. This amount of 
current for 250 miles would justify the positive statement 
and claim of Dr. Pupin that good transmission would be 
possible over 1,000 miles of a similar cable. 

When it is understood that the capacity of a cable 
circuit is five times that of an aerial and that its induct- 
ance is about one-fifth it will be clear that when over two- 
thirds of a three, four or five-thousand mile circuit con- 
sists of aerial service, no difficulty will be experienced in 
obtaining sufficient current at the receiving end provided 
efficient loading coils, methods of maintenance and in- 
stallation are employed. 

Until recently it has been the practice to use loading 
coils that could become magnetized. Such coils can not 
be considered efficient. When coils in a given circuit 
are materially different in inductance the desired dis- 
tortionless conductor is certain to contain distortion. In- 
sulation resistance is a very important factor in aerial 
loaded circuits. 

Insulators, for use with loading coils, that decrease 
rather than increase insulation resistance cannot be con- 
sidered good practice of installation. When it is ad- 
mitted that it was found necessary to install 300,000 new 
porcelain insulators on the aerial branch of the trans- 
continental line, and that this work has only recently been 
done, it will be evident that efficient loading without re- 
peaters has not received a fair trial. 
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When attention is called to the fact that for many 
years the coils that were used contained over 500 units 
of cross talk as compared to 50 units in the coils now 
manufactured, it will be seen that efficiency in loading 
coils has carried other burdens besides its own. 

Since paper insulated cable has been used that con- 
tained a capacity of .074 microfarads as compared to 
efficient present day cable having a capacity of .056 mi- 
crofarads, sufficient ground seems to be at hand for stat- 
ing that efficient loading coils have not been used with 
other efficient apparatus. 

Dr. Pupin’s original invention of the year 1900, speci- 
fied that the core of the loading coil should be slotted 
and specifically pointed out that the magnetic field should 
be an open one. It is known that this part of his theory 
was not used until the year 1915. Conclusive evidence 
therefore seems to be at hand that the full force of Dr. 
Pupin’s invention and the necessity of the safeguards he 
pointed out were not used in their complete force until 
two years ago. It will be remembered that it was at that 
time 4,500-mile transmission over a telephone circuit was 
proclaimed a success. 

One of the most fundamental laws of efficient load- 
ing of a telephone circuit might be termed a Pupin law 
and may be stated as follows: 

‘1 


} 





== .196, where N equals the number of coils per wave 
N 


length, shall be approximately equal 'to sine of — = .196 
N 
minus .00122x. Since 17 years of application has found 
this loss to be well founded, the positive necessity of 
using all of its requirements would seem conclusive. The 
definition of this law may be phrased as follows: Two 
points at a linear distance of a wave length have an an- 
gular distance of 2. It follows then that two points 


rN 
at a linear distance of — where » equals wave length 
N 
27 
will have an angular distance of NV 


It has been stated that a variation of inductance by 
magnetization when using a closed magnetic core is harm- 
ful to good transmission. Probably the most simple 
method of illustrating what part specifically inductance 
takes in a loading formula can be obtained from the for- 
mula itself : 


S C 
—%(R+L a 
Attenuation = % (R+1 CV L 


Provided efficient loading of a long cable circuit re- 
quired the installation of a cost of .2 henry per mile, it 
will be plain that the reduction of the value of induct- 
ance to .1 henry would be a very important disturbance. 

It has been found by actual measurement that calcu- 
lated results meet in very close approximation results 
obtained by observation or actual test. 

The following table will give a good idea how close 
these results check each other: 


Alternation Constants Coils per Wat a 


e a 
Interval Between Load- for Frequency Frequency of 2,000 
ing Coils in Miles 750 P.P.S. ft fe a 
Calculated Observed 
1.1 1.011 0.013 5.6 
2.1 0.412 0.012 4.0 
3.2 0.013 0.012 3.3 
4.3 0.014 0.014 2.8 
Unloaded 0.042 0.045 ase 


(To be continued.) 
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A. T. & T. Profits Tax 


The excess profits tax of American Telephone for 
1917 has recently been estimated by a New York bank- 
ing house at $3,127,000. This figure has attracted con- 
siderable attention partly for the reason that it is the first 
definite figure that has appeared, says the Boston News 
Bureau. 

As a matter of fact the estimate of $3,127,000 is far 
and away in excess of what American Telephone will 
have to pay for excess profits. The actual amount cannot 
be told at present. It obviously awaits the conclusion of 
the fiscal year and the settlement of certain questions of 
methods of determining mooted points under the law. 

American Telephone experts have, of course, pre- 
pared a number of estimates of what the excess profits 
tax will be. The estimates are made up on different bases 
according to the strict or liberal interpretation of certain 
points under the law. 

But even taking the most expensive estimate which 
the company has prepared the total excess profits tax of 
the Bell system for 1917 will be well under $1,000,000. 
From this point figures graduate downward. If the tax 
finally settles at around $500,000 it would about meet the 
expectations of those who have given the subject most 
careful attention. 

Strictly speaking American Telephone ought to have 
no excess profits taxes whatever to pay. The company is, 
to be sure, earning between 12 per cent and 13 per cent 
on its $435,000 stock that will be outstanding December 
31. But on its actual “invested capital,” which includes 
the millions of surplus earnings turned back into property 
account, it is earning slightly less than 7 per cent. 

Because of its subsidiary system, however, there may 
be two or three subsidiary companies that, taken by them- 
selves, will have a small excess tax to meet. This is why 
the system, treated as a unit, has any tax at all. 





A. T. & T. Construction Figures 


There seems to be an impression, if one were to 
judge by the persistent bearish rumors which have cir- 
culated for weeks regarding American Telephone, that 
the company for 1917 is running a bit wild in its con- 
struction program, says the New York Journal of Com- 
merce. Some absurd figures of what the Bell system 
will expend for new plant this year have been men- 
tioned. 

As a matter of fact with eleven months of the year 
practically elapsed it is possible for telephone official to 
tell within a few thousand dollars what total construc- 
tion expenditures for the year will be. 

It is probable that for all of this year the Bell com- 
panies will put into new plant just a bit under $70,000,000. 
This will compare with $66,224,728 in 1916. Consider- 
ing the fact that construction outlays for Government 
war service have involved nearly $10,000,000, this pos- 
sible $70,000,00 does not sound either excessive or ex- 
travagant. 

Unless Government war needs greatly expand in 
1918 it is a fairly safe assumption that the outlays for 
construction next year will be less than this. 

For one thing the Priority Board is likely to have a 
hand in the matter. It will very probably make some 
ruling on the subject of increasing telephone facilities 
for purely social or non-business reasons. Such a ruling 
would clear up a point which has created some misunder- 
standing at times. It would certainly take away from 
the Bell system the onus of having to refuse to grant 
new telephone facilities indiscriminately. 


~~ Serre 
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Illinois Independents Hold | 3th Meeting 


The thirteenth annual convention of the Illinois In- 
dependent Telephone Association opened Wednesday 
morning, November 7, at 9:30 o'clock at the Leland 
hotel, Springfield. The exhibitors were early on the 
ground, many of them coming Tuesday morning, and the 
displays gave every evidence of the interest the supply 
houses and manufacturers have in the Illinois state meet- 
ing. More space was taken this year than in previous 
meetings, and the exhibits were extensive. 

A general good feeling prevailed, and though the 
convention was of only two days’ duration on account of 
the general conditions, these two days were filled with 
events of interest. All the officers were in the city Mon- 
day. 

Chairmen of committees were early in evidence, and 
a meeting was held to complete the working plans. 

Those acting as chairmen of the committees were: 
George H. Crandell of Freeport, reception committee ; 
‘R. E. Baker of LeRoy, management committee; FE. L. 
Barber of Aurora, registration committee; T. C. Ains- 
worth of Bloomington, entertainment committee; L. T. 
Hinman. Lexington, sergeant at arms; J. W. Barrett of 
Pekin, finance committee; B. M. Burke, membership 
committee, and Dr. R. E. Gordon of Fl Paso, resolution 
committee. 

Considerable interest was displayed at a hearing be- 
fore the utilities commission, sixty Independent telephone 
companies asking for a raise in rates. The association 
will probably discuss at length this topic, as the genera! 
feeling among the companies seems to be that there shou!d 
be a raise. 

The meeting opened with an address of welcome by 
Hon. C. T. Baumann, mayor of Springfield, with response 
by Hon. Manford Savage of Champaign. At 10 o’clock 
there was a conference of chief operators under the 
supervision of A. J. Shands, traffic manager of the Kin- 
toch Telephone Company of St. Louis. The operators’ 
school was under the direction of W. S. Vivian of Chi- 
cago. The balance of the day was taken up by the fol- 
lowing topics: “Sub-Station Protection,” by John S. 
Gauber, state fire marshal, and J. Mitchell, representa- 
tive of Frank B. Cook Company of Chicago, and George 
W. Rodormer of Chicago; “The Woman’s Eight Hour 
Law,” by George W. Tompkins of Chicago; “Pole Pre 
servation,” by K. C. Barth of Chicago. 

The annual banquet was held Wednesday evening at 
7 :30 o’clock in the banquet hall of the Leland hotel, and 
United States Senator Lawrence Y. Sherman was the 
speaker of the evening. 

The convention came to a close at 3 o'clock Thurs- 
day afternoon. The convention was declared by all the 
delegates as the most successful and satisfactory for 
many years. The morning session and part of the after 
noon session were spent in listening to talks by authori- 
ties in the utilities work and discussion and the last ses- 
sion was spent in the election of officers for the coming 
year. 

The following were elected: President, E. D. Glan- 
don of Pittsfield; vice-president, B. M. Burke of Carlin- 
ville; secretary-treasurer, R. E. Gordon of El Paso; di- 
rectors: J. W. Barrett of Pekin; F. C. Woods of Gales- 
burg; C. W. Shimel of Casey; W. H. Bassett of O’Fal- 
lon; H. W. Kniper of Olney; J. C. Stokes of Carmi, 
L. A. Richter of Dickson, C. T. Todd of La Harpe, T. C. 
Ainsworth of Bloomington and B. M. Burke of Carlin- 
ville. 

At the morning session E. I. Pratt of the Kellogg 
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Company, Chicago, gave an illustrated talk, “Preparing 
the Public for Increased Rates.” He said that the pres- 
ent telephone rates were not in keeping with the rest of 
the high prices, proving his contention by statistics and 
charts. His talk was the key to the theme of the day’s 
discussion, that of preparing the public for the increase 
of rates. “The public has been notified of the increase in 
other commodities, and it must be prepared for the in- 
crease in telephone rates,” said Mr. Pratt. He argued 
that the present rates did not give a reasonable return on 
the investment, especially at the present prices of labor 
and wages. 

The question of adding 25 cents to the telephone 
bills for non-payment at the time they should be paid was 
also taken up by the speaker. This he said would cut 
down the collection expenditure and be a saving to the 
company and only be a payment by the public for the 
added convenience. 

Senator O. F. Berry of Carthage, who spoke on 
“Rate Making, How and Why,” also dealt upon the pub- 
licity idea at length. He was followed by J. C. Kelsey. 
The remainder of the morning session was spent in dis- 
cussion. 

The speakers of the afternoon were Hon. Thomas 
E. Dempcy, chairman of the state public utilities commis- 
sion, who delivered a message of greeting to the conven- 
tion. In his message he said that it was the duty of the 
telephone company and the commission to work in har- 
mony for the public welfare as well as for the company’s 
interests. He urged the charge of equitable rates and 
cited cases showing how the duplicity of companies in a 
single community led to cut rate competition which was 
detrimental to both companies and caused higher rates 
to consumers, who had to pay for two telephones to get 
complete service. The remedy suggested was the single 
company with proper regulation. 


A. T. & T. Stockholders 


The number of American Telephone & Telegraph 
stockholders on October 31, 1917, was 80,782, which 
compares with less than 75,000 on December 31, 1916. 
This increase shows the number of actual investors im- 
pressed by the value of American Telephone & Telegraph 
stock sufficiently to compel its purchase in a market 
which has driven the price of the stock below the bottom 
price touched in the last nine years. 

As American Telephone & Telegraph is earning be- 
tween 9 and 10 per cent, paying 8 per cent dividends, and 
has maintained this rate of earning power steadily for 
years past under constant supervision by government 
regulating bodies, it is looked upon as one of the most 
reliable investment stocks on the list. In addition to the 
above gain, some 45,000 employes of the American 
Telephone & Telegraph Company have subscribed for its 
stock on an installment payment basis. 


Telephone poles are higher in price as the result of 
action by the Minnesota State Timber Board. 

Prices of poles cut on state-owned land were in- 
creased slightly, board members explained, to conform 
with those charged by owners of private timber tracts. 

Cedar poles will be charged for by the state in the 
future at 5 cents each for twenty-foot poles, 10 cents 
for twenty-five-foot poles, 30 cents for thirty-foot, 60 
cents for thirty-five-foot, and $1 apiece for poles forty 
feet or more. 
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Building Up Forces and Training of Men 


Paper Read at a Conference of District Plant Chiefs in Fort Worth, Texas 


RACTICALLY every man who 
p fills an executive position got it 

and holds it by virtue of having demonstrated the 
ability and determination to do, and keep on doing, better 
work than the average man. 

To those who have come up out of the bottom ranks, 
and intend to climb higher, I feel sure that the theme I am 
attempting to discuss will prove interesting. I allude to 
the art of developing men, one of the most important lines 
of human endeavor and of the business world. By the 
term “developing men,” I mean the education, persuasion, 
inducement and force necessary to arouse and sustain the 
interest of individuals, causing them to enter into, and 
keep up, the determination to improve themselves. 

Nothing is more worth our while, nor of more prac- 
tical value to the company we represent, than for us to 
induce a subordinate or fellow employe to get busy, to 
wake himself out of the spirit of drowsiness and in- 
difference that hangs over the mass of folks we call the 
average, and so to assist him to climb up above the 
crowd. 

Much is being said and written nowadays by the 
presidents of large corporations about “the room at the 
top of the ladder” —of the scarcity of men for the five and 
ten thousand dollar positions, and the like. All of this is 
undoubtedly true, but I believe that we are more deeply 
concerned with the problem of finding men who can 
fill seventy-five, one hundred and one hundred and fifty 
dollar jobs—so far in our career anyway. 

Most of you supervise men who receive less than 
one hundred dollars per month. It is undoubtedly more 
practicable to arouse such men with the immediate pros- 
pect of getting the jobs just ahead, than it is to interest 
them in the remote possibility of their some day landing a 
ten thousand dollar position. 

I firmly believe that if the average plant man really 
knew how often and carefully our field of men is gleaned 
over for some one who is able to fill a better position they 
would certainly bestir themselves more. Only just re- 
cently there was a good position open in the engineering 
department of this division, and the place fairly went 
begging. Every man receiving less than one hundred 
dollars was considered for the job and out of the entire 
division only one was found who it was thought could 
qualify, and he was not available for his employer had 
already picked him for promotion in his own department. 
Please do not misunderstand me to say there are no good 
men in the division, for there are scores of them; but 
it is not easy to find one who has actually proven himself 
bigger than his present job. When the field is being 
searched over in this manner for a man to fill some place 
—and it is frequently done—if there is just one man who 
has in the past distinguished himself by some record of 
extraordinary performance, and attracted attention to 
himself by doing something better than anyone else has 
ever done it—that man at once stands out in contrast, 
head and shoulders above those around him, and in 
the selection of a man for promotion, those in authority 
invariably turn to such a man for the simple reason there 
is no one else to turn to. 

The point I am striving to make is this: 


Oppor- 
tunity makes the man—being right on the 


ground 


BY E. L. SMITH 


and ready when the job opens—and 
when a man is rieeded they nearly 
always grab the fellow who has previously attracted 
attention to himself, not only by having a good gen- 
eral record, but in addition, by having excelled every- 
body else in some particulars. I advise you to drill this 
into the minds of your subordinates. If it arouses only 
one man out of a hundred, your efforts will have been 
successful; for that hundredth man, whoever he is or 
wherever he may be, has to the extent of his increased 
activities, paved the way to future advancement into 
fields of greater usefulness to his employer and profit to 
himself. 

Lest you accuse me of dealing in generalities that will 
not stand practical application, I will cite you to one—out 
of a great number—of actual cases, which illustrates the 
point taken. 

Some time ago there was a certain plant man whose 
exchange was one of several periodically visited by an 
equipment inspector. This inspector had a hobby; his 
strong point was that of finding dirt under the switch- 
boards. It seemed to be the misfortune of every plant 
man to have their floors dirtiest at the time of this in- 
spector’s visits; for his reports invariably commented 
on and emphasized the fact that he had again “found an 
accumulation of trash under a switchboard.” The repeti- 
tion of this thing finally grew monotonous and began to 
grate on the superintendent’s nerves. However, there 
was an exception; for in one exchange there was a plant 
man who also had a hobby, part of which consisted in 
keeping things scrupulously clean around the central 
office. And the inspector, try as he might, was never 
able to detect any trash under or around his switchboard 
or exchange. 


In other respects most of the inspector’s reports 
averaged the same. But this one point which he con- 
tinuously brought out in favor of that particular plant 
man’s exchange, showed up all the stronger by contrast 
with the others. And it was noticed by the superintend- 
ent, who became interested. Here was a plant man 
actually getting recognition on so simple a thing as that. 

I imagine, however, that the superintendent half 
suspected this plant man of spending most of his time 
puttering about the office, scrubbing floors and win- 
dows and the like, neglecting the heavier work on the out- 
side. At any rate, he announced his intention of visit- 
ing that exchange personally to find out what was wrong. 
He did, arriving at the central office one morning un- 
heralded. He walked to the rear of the switchboard, 
raised the panel and looked in. The floor underneath was 
entirely clean; a glance around the interior of the room 
showed that the floors and walls and windows were spot- 
In addition, he noted that the equipment was in 
good condition, that the storeroom was orderly and that 
even the cable records were up-to-date. The superin- 
tendent’s suspicions were aroused, and putting on his 
hat he started out to have a look around the exchange 
for slack wires and rotten poles and crossarms and defec- 
tive house wiring. 

He walked for three hours and came back to the 
central office a tired and disappointed but well pleased 
man, for he had not found what he expected. The wires 


less. 














264 


were pulled up taut, poles and crossarms maintained, 
cables properly clipped and all house wiring in fair con- 
dition. 

He did not openly congratulate the plant man on the 
showing he was making. They never do that. But that 
plant man had distinguished himself. And a few months 
later when a better job opened he was the logical one for 
it. Today he holds an executive position in this division. 
But if he had not exceeded everyone else in keeping his 
exchange quarters in first class condition when that in- 
spector was going the rounds several years ago, he might 
still be working along—a good plant man. 

The building up of an organization such as a dis- 
trict man should have, in my opinion, requires three or 
four years. It is a task never completed, since there is a 
constant drain on his supply of best men, who are being 
promoted or transferred to better positions in other de- 
partments or districts. 

One of the first things, and one of the most im- 
purtant, to be considered, is the employment of new men 
or beginners. The primary requirements for each appli- 
cant should be the possession of common sense, good 
health, a normal physique and a capacity for work; and 
the possession of a clear moral record as to honesty and 
temperance. These requirements are elemental, and the 
lack of either of them so greatly handicaps a man at the 
very beginning that he is almost certain to sink below 
the average if you employ him. This is especially true if 
the applicant has attained the age of thirty or thirty-five 
years, for after that time in life a man’s character or dis- 
position is already formed and set and you stand little 
chance of changing him. 

Please do not misunderstand me to say that a man 
has no chance of improving his conditions after he is past 
thirty-five years of age; for really he is then only begin- 
ning his prime, and it is possible that his greatest period 
of usefulnes lies ahead. But one’s success in later years 
is most always predicated on his having at least started 
right in his youth. 

Other things being equal, as between several appli- 
cants or available men for a certain position, education 
should be given serious consideration. It is very desir- 
able, and I would say, essential, that every young man or 
beginner taken into this company’s service for permanent 
employment, have at least a high school training. It 
seems to me entirely practicable for each of you to locate 
good men who have completed high school, by being 
familiar with local conditions throughout your districts. 
In the different towns you will frequently find by a 
little investigation and by a talk with the local manager, 
that there are several young men who are either taking or 
have already finished technical courses at the state uni- 
versity or A. and M. college. I would advise you gentle- 
men to keep in touch with these young technical and high 
school graduates, particularly those who have been forced 
to work their way through school—and there are lots of 
them. They are not so averse to soiling their hands, and 
when you find one who passes all the other requirements, 
give him a job at once. He is almost sure to make good. 


It is true that students do not learn the telephone 
business in high schools nor in colleges. But as between 
the educated and uneducated man, the former starts in 
to work with a great advantage. His ‘mind has been 
trained to think. He requires only to see a thing done 
once or twice and by very force of habit, due to his 
training, he reasons out the how and why of it. And 
when you tell him something, he instinctively applies the 
acid test of logic to what you say, always searching for a 
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reason. The inevitable result of this is that he soon has an 
understanding ot what he is doing and why he is doing it 
in that particular manner or method. Then you have in 
him a dependable man, one who will interpret not only 
the letter but the spirit of your instructions and specifica- 
tions and drawings; a man who will suggest improve- 
ments, will think for himself, and in an emergency if 
necessary will break the company’s rules and make good 
at it. And within a few years if you do not “watch out” 
he will have your job. 

Of course, all high school and college men do not 
measure up to this standard. For education does not 
make a man, it only improves him and brings out his 
latent possibilities. It is a common occurrence to find 
men holding executive positions and heading large busi- 
ness concerns, who have practically no school training. 
3ut these men have made good on sheer natural ability— 
a rare quality—not on account of their lack of educa- 
tion, but in spite of it. When you find a young man 
who exhibits this gift of natural ability, employ him—or 
promote him—regardless of education. 

We should also consider the improvement of the 
men already on hand. Consider a given individual: If 
he is below the average, wake him up, arouse him. Your 
own ability will come into play here in determining, from 
a study of his disposition, as to just what degree of 
persuasion will get the result. I think that most men who 
have the making of good men in them, can be led with 
more success than they can be driven. 

At any rate, the person in an executive position 
should consider it a most important part of his work to 
keep each man under his supervision enthused and striv- 
ing to get the next job above by doing good work and 
preparing himself for it. I believe an executive should 
measure his own success to a large degree, by his ability 
to train men. How much better to have them on hand 
for promotion to the better jobs that open up in your dis- 
trict, than to be forced to import men from other parts 
of the territory. Nothing so discourages a set of men, 
as to have someone brought in from the outside to fill a 
good job, to which they had been aspiring. The ad- 
vancement of one from their own ranks leaves a much 
better feeling among them. 

Would not each of you be doing a good thing if, for 
instance, you persuaded a messenger or janitor boy to 
put in his spare time going with the troubleman, or doing 
any of the odd jobs about the terminal room, whereby 
the boy might be learning something? Again—there are 
a number of outside repairmen and linemen and toll line- 
men who would be glad to put in some of their time 
Sundays and nights studying the switchboard circuits and 
apparatus of the central office, preparing themselves for 
wire chiefs’ positions. Often you will find a man will- 
ing to do these things if he learns that someone is in- 
terested enough in him to suggest such study. The thing 
which is holding so many men down is “They hadn’t 
thought of it.” If you get a man to thinking, he will 
surely get busy, if he is of any account. I advise you to 
boost the telephone correspondence school, and all other 
correspondence school work. There is no better oppor- 
tunity than this offered the uneducated working man for 
lifting himself up. 

Another idea comes to mind which may be classed 
under the head of educating men. Consider the volume 
of correspondence that is being constantly handled be- 
tween the heads of departments of this company and their 
subordinates, writing for information and data of con- 
ditions in the field. The passing of such correspondence 
down the line of authority from the originating point, to 
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the plant man or manager on the ground, and transmitting 
the desired information back up again, sometimes lapses 
into a sort of routine, those through whose hands these 
letters pass simply noting them and forwarding with little 
or no comment. This practice greatly increases the prob- 
ability of developing inaccurate information, which may 
originate with the local man on the ground and which is 
forwarded clear through to the division or general office. 
Impress strongly on the men in the field that when you 
write or ask them for information or recommendations, 
you really want the benefit of their judgment, you want 
them to give the matter thought, and to propose some 
action, just as if their own money and property and busi- 
ness were involved. If this plan were more rigorously 
followed out up and down the line of authority, we 
should all get the benefit of a broader training and the 
company would profit by it. This company’s prime object 
is to give service, and I think all of the employes are 
thoroughly imbued with that idea, but occasionally some 
of us—and I speak from personal experience—are in- 
clined to lose sight of the fact that the company is a 
business concern, in business to make money, from the 
sale of satisfactory service, and that our jobs mean con- 
siderably more than simply a function of some particular 
department. 

It seems to me a good practice that in making recom- 
mendations, the subordinate be required to name or out- 
line at least two different methods or arrangements, then 
stating his preference and why. This insures his thinking 
on both sides of the question. And when a man’s recom- 
mendation or work is good, I believe in telling him so, or 
if his ideas are impracticable, in explaining the reason. 
Don’t discourage him. Frank dealing always has its 
reward and personal contact is infinitely better than writ 
ing a man letters of criticism. 

One of the most certain keys to success lies in a 
man’s ability to be “different,” to have something of 
personality in his manner of working and of getting re 
sults that attract attention—something “plus,” and more 
than just being a good man. 


If you have a man, I mean a good one, who is in 
clined to be original in his methods, or given to doing his 
work in an unusual manner, do not discourage him, except 
in so far as to require his finished work being up to the 
standard. Routines and rules are, of course, essential in 
any organization, but no man can develop all his possi- 
bilities, or become a leader, by following altogether the 
beaten paths of custom and routine. It is the fellow 
who has the initiative and the courage to do the extraor- 
dinary thing and on the proper occasion to follow his 
own ideas, who should get instant 


recognition 
if sometimes a bawling out. 


even 

I might illustrate this by citing the case of a certain 
wire chief who was face to face with an emergency. The 
light plant had suddenly shut down without notification, 
and his storage batteries were rapidly reaching an ex- 
hausted state. The portable emergency charging set was 
in use elsewhere, and it seemed but a matter of a few 
hours until that exchange would be out of commission. 
The wire chief knew the owner of one of the few auto- 
mobiles in the town at that time. He tried to borrow the 
engine from out of the car with which to drive his gener- 
ator but the man refused to let him have it. Directly after 
that the owner of the car went out of town, and our wire 
chief, on his own initiative, went down to the garage and 
took the engine out of the car, carried it up to the ex- 
change and mounted it on a temporary base in the ter- 
minal room ; dug up a pulley somewhere and soon had the 
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automobile motor going at full speed, driving his gen- 
erator and soaking a charge into the exchange batteries. 
A day or so later the emergency was over with, the light 
company having resumed operations. The auto motor 
was returned and re-installed in the machine, without its 
owner being any the wiser, until he was told, 

It requires initiative to pull a stunt like that, and 
ability, too. Suppose the engine had been dropped and 
broken while carrying it to the exchange, or that the wire 
chief had been arrested for theft while removing the 
motor from the car; everyone would have condemned 
him. But that did not happen; he took the opportunity 
and made good. A few months after that the light com- 
pany in the neighboring exchange decided on short notice 
to change the voltage of their power circuit. A hurry-up 
requisition was passed for the necessary motor, but on 
account of not having the kind ordered in stock, the elec- 
tric company substituted the nearest they had. 

Just a day or so befort the change in power circuits 
was to go into effect, our new motor arrived, and the 
wire chief there, who was supposed to install it, took one 
look at the machine, then threw up his hands and said it 
couldn’t be done. The superintendent had no equipment 
supervisor those days to unload such troubles on, so he 
called up the other wire chief who had stolen the auto- 
mobile engine, and told him to go over and put that motor 
in and make it work. Then the superintendent hung up 
the receiver, filled his pipe and remarked that he was not 
going to worry any more about it. 

And there was no need to worry! For the motor 
was installed and operating on time, and today that motor 
is still operating, mounted above the base on bent steel 
bars that the wire chief got from the local blacksmith, 
only the temporary switches and starting devices which 
he was forced to install having since been replaced with 
permanent apparatus. 

One thing more—that wire chief who installed the 
motor, held his job as wire chief for only a short time 
after that, for when a man was needed for a better po- 
sition, the superintendent could think of no one but him 
for it. This wire chief was promoted, not on account of 
his education, for he had practically none; but he did 
have something which every man can develop—confidence 
and the determination to succeed. 


Telephones at Gettysburg 


With more than 4,000 regulars of the United States 
army stationed at Gettysburg and many more thousands 
scheduled to come, the Bell Telephone Company of 
Pennsylvania has entirely completed the telephone 
work of stringing a cable which contains fifty pair of 
paper insulated wires from the Gettysburg central office 
to the “canvas city” of the soldiers. There has been set 
up at this camp a private branch exchange in a regulation 
army tent with three operators, namely Donald E. Himes, 
Eddie Book and John Lippy. This private branch “tent 
exchange” was installed at the request of the United 
States Government and has two trunk lines, served by 
the Gettysburg central office, and from it are connected 
the following stations: Quartermaster office, two sta- 
tions; quartermaster store, quartermaster construction; 
Fourth Infantry regiment, two stations; Seventh Infan- 
try regiment, two stations; camp bakery; camp head- 
quarters; Fourth regiment hospital; Seventh regiment 
hospital ; field hospital; Fifty-eighth regiment, three sta- 
tions; Fifty-ninth regiment, three stations; Sixtieth regi- 
ment, two stations; Sixty-first regiment, three stations; 
camp headquarters, two stations ; commissary. 
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Injunction in Consolidated Case 


The state supreme court has handed down a de- 
cision in the case of the People of Wheeling vs. the 
Chesapeake & Potomac Telephone Company, seeking 
to restrain the Consolidated company from merging 
with the Bell company. 

The decision cannot be considered satisfactory to 
either side, as the state supreme court will not take 
jurisdiction, contending that the matter has not suf- 
ficiently matured. 

The supreme court further adds in the decision 
that the matter shall be referred back to the Ohio 
county circuit court for further action. 

The only possible action which can be taken in the 
matter is that the city shall give bond as required by 
the order of Judge R. M. Addleman in acting on the 
injunction proceedings, and then the telephone com- 
pany will enter a motion for dissolution of the tem- 
porary injunction. 

The bond required of the city is $100,000. Attor- 
neys for the telephone company stated that they are 
entirely satisfied with the decision, as it protects the 
defendant company from any possible loss in the event 
the case goes in their favor, and requires the city to 
give the required bond. 


Wheeling, W. Va., attorneys have been in Charleston 
attending the hearing of the petition for a temporary re 
straining order against the Chesapeake & Potomac Tele- 
phone Company filed by the city of Wheeling, which case 
was appealed to the state supreme court. The city 
contends that if a merger is completed between the Bell 
and Consolidated Telephone Companies the property of 
the Consolidated company will revert back to the city, 
under the provisions of the franchise held by the tele- 
phone company. Judge R. M. Addleman in circuit court 
granted a temporary injunction conditional upon the city’s 
filing a bond of $100,000. The city failed to file bond, 
permitting the matter to go before the supreme court. 

The injunction application is in line with the city’s 
fight to secure the property of the Consolidated Tele- 
phone Company, which company has recently merged 
with the Chesapeake and Potomac Telephone Company. 
The Consolidated was originally the National Telephone 
Company of West Virginia and the franchise granted 
the National by the city provided that in event of merger 
or consolidation in any way with another telephone com- 
pany the property of the National would be forfeited to 
the city. 

The city seeks to have the Consolidated property, 
as an individual operating company, continued until the 
matter of the city’s right to it is established. Merging of 
the properties, the city contends, tends to destroy the 
property, or at least put it in an unavailable condition, 
claimed by the city. 


More Operators for Washington 


Fifteen telephone girls are being sent to Washington 
by the Albany office of the New York Telephone Com- 
pany, which has already sent twenty operators to help in 
handling the great increase in telephone traffic brought 
about by the opening of hundreds of new government 
offices in Washington. The girls will be quartered in the 
old Washington college buildings which have been turned 
into dormitories for the telephone operators, who have 
been brought from every part of the country. 
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Emergency Messages for Navy Men 

A notice has been sent out by the Western Union 
Telegraph Company, in compliance with a request from 
the director of naval communications, regarding tele- 
grams in cases of emergency to men serving with the 
various units in the naval service. This notice is as 
follows: 

“The Western Union Telegraph Company has re- 
ceived the following information from the director of 
naval communications: “The director of naval communi- 
cations advises that in order to provide for what are re- 
ferred to as “life and death telegrams” without disclosing 
the location of ships of the navy, orders have been issued 
to all naval personnel serving in the fleet directing them 
to inform their families that messages of the character 
mentioned are to be forwarded addressed to ships in care 
of the bureau of navigation at Washington, for example: 
John Smith, U. S. S. Texas, care of Bureau of Naviga- 
tion, Navy Department, Washington. Telegrams of less 
importance or urgency are to be sent with the same form 
of address with the understanding that such telegrams 
will be forwarded by the bureau of navigation to the ad- 
dresses by mail. The arrangement of course does not 
interfere with existing arrangements for all messages to 
members of the naval forces abroad under the address 
USNAVFORCE, London.’ ” 


Bell Monument Dicwailind 


The unveiling of the Bell memorial by the Duke of 
Devonshire, governor-general of Canada, was the prin- 
cipal feature of the celebration in Brantford, Ontario, 
Canada, October 27, in honor of Alexander Graham Bell 
of that city, who invented the telephone there in 1874 
and put it in operation between Brantford and Paris, 
Ontario, in the following year. Mr. Bell presented to the 
duke a silver telephone, in behalf of the city. 

The memorial, executed by W. S. Allward of To- 
ronto, cost more than $25,000. The Bell homestead and 
grounds, dedicated as the Alexander Graham Bell Gar- 
dens, represented an outlay of $65,000. 

The Six Nations Council of Indian Chiefs took part 
in the celebration. A choir of school children sang pa- 
triotic songs. W. F. Cockshutt, M. P., president of the 
3ell Memorial Association, delivered an oration in which 
he described Mr. Bell’s work. 

The design of the memorial was described and il- 
lustrated in TELEPHONE ENGINEER when the project was 
started some years ago. 


Denies Illinois Merger 

Keport from Manteno, IIl., indicated that the sale of 
the Independent telephone exchange there to the Central 
Union would soon be consummated. 

Confirmation of this report was not forthcoming. F 
kK. Carville, general manager of the Independent Tele- 
phone Company at Kankakee, denied the sale of the Man- 
teno exchange. 

“If any exchange is sold all will be sold,” he de- 
clared. He admitted, however, that negotiations were 
being made looking to the sale of the property. This 
question would be definitely settled, he believed, at a 
meeting soon to be held in New Jersey. 

The report that a sale was being negotiated has 
been current for some time. It will require permission 
of the state utilities commission before any sale can be 
made. No application has so far been made, Carville 
said. 
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European I elephone Practice 


Translations from the Foreign Press and Communications from Furopean Engineers 


ECENT PROGRESS IN SUB- 
R MARINE CABLES :—Anunales 

des Telegraphes et Telephones has an article on the 
subject of submarine telephone cables written especially 
for the French telegraph and telephone journal by Mr 
Hill, engineer in the research department of the British 
Post Office. 

The relatively short period of four years just priot 
to the European war may be considered as the most im 
portant period for the development of submarine cables. 
Within that time the hope of making submarine telephone 
conversation a practical possibility increased tremen 
dously, thanks to numerous means, among which is one 
of the more important, the introduction of a new dielec 
tric, and the use of either Pupinized cables or Krarup 
cables. Some experience has also been recorded in the 
search for better performance of submarine cables by 
the use of combined circuits, with a return circuit through 
the earth. The results of the studies and experiments 
have been a remarkable increase both of the length of 
possible conversation and of the efficiency of conversa 
tion. The principal factors which helped bring about 
this improvement will be considered in this article. 

The equations of which the telephone engineer makes 
use are well known, especially to Frenchmen and are 
those worked out particularly by Devaux-Charbonnel and 
by Cohen. 

The principal efforts of the engineer must be directed 
to obtain: 


1. A low breakdown coefficient. 
2. A characteristic impedance differing as little as 


possible from that of the circuits to which the cable is 
connected. 

> ‘Tt = #s - > ° 

3. The breakdown coefficient must vary as little as 
possible with the frequency. 

Every telephone circuit possesses a breakdown co- 
efficient a which can be written in the form: 





a B+ ta V(R+1eL) (G6 +10eC) (1.) 
8 and ta being respectively the real and the imaginary 
part Of a 

For underground or submarine circuits with addi- 
tional self inductance, the value of B is least, when: 
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We have then in this case: 
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in henrys, introduced into the circuit by the self induct- 
ance with a known frequency. In the article we shall 
assume, when we consider frequencies, that this fre 
quency f is: 2 f =5.000. 

[he characteristic impedance Z, is: 
s IR a 1 w i 
Le =a! ——— (4.) 
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[his formula can be simplified in the case of circuits 


eae 
Z=vV2 (5) 


equations, in which increase in resistance 


with additional self inductance to: 
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when JL is sensibly smaller than the 
corresponding value of the equation 
for L, but when o L is large in proportion to R, as well 
as w C in proportion to G, one can place the real part B 


1 


of the breakdown coefficient in the form of: 
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When dividing 6 by 2, we have: 
|  * L 
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The recent improvements in the transmission over 
submarine cables are due chiefly to the increase in the 
e R G , 
the decrease of: ~* + . We are 

i ( 
going to compare two different methods to increase the 


self induction and 


os ; . R, G 
self induction L and to study their effect on: + 
; | a Cc 


The decrease of — Avi 
he 
is closely connected to the method of placing the addi- 
tional self inductances. 
Improving the Dielectrics:—It is evident from equa- 
tion (2.) that the magnitude of 8, is proportional to 


has very important results and 
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the square root of the quantity —++—., when the ca- 
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ie 
pacity and the resistance of the two cables compared are 
the same. 

If we take 120 for ordinary gutta percha, as 
it is usually made; and if we apply this value to a circuit 
having a capacity of 0.108 microfarad per km., we will 
find that the effective insulation resistance corresponds 
only to 77.160 ohms per km. for 2 # f == 5,000, although 
the insulation measured in direct current may rise to 
more than 50,000 times the effective insulation resistance. 

Figure 1 gives the values of the conductance losses 
in a gutta-percha cable, measured by the English research 
station of the Post Office Department. The capacity of 
the circuit measured was 0.086 microfarad per km. The 

. G ——" , e< 
value of c te 2 f = 5,000 was high (156), but other 
cables have given smaller values and 120 may be assumed 
as being the average. The insulation of this cable was 
2.035 megohms per km. 


We can obtain, with 22f=— 5,000, a value of 
R 
7? 40, although one should observe that in the case 


1 

of Pupinized cables provided with combined circuits, the 
resistance of the coils adds to the resistance of the elec- 
tric conductor. 
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7" 60 is a value 


In the case of Krarup cables 


which is now easily obtained. 
Siemens & Company has introduced a modified gutta- 

















268 


percha into cables. This improved gutta-percha was used 
in an Anglo-Belgian cable since 1911 and for several ca- 


bles since that date. With this dielectric the value of 


does not pass beyond 20 in any case where 2 x f = 5,000. 

The advantages of an improved dielectric are three- 
fold and can be summarized as follows: 1—The distance 
over which conversation is carried on is increased. 
2—The distortion of the quality of conversation is con- 
siderably less. 3—The quantities of copper and of gutta- 
percha needed to obtain a total weakening effect of (l) 
are reduced quite a little. 

An example will show the importance of the two 
first points: The decrease of the breakdown coefficient 
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two breakdown coefficients will increase to 38 per cent, 


G 
—alone. 


due to the effect of R + C 


L, 


In practice, however, 


' -R ¥F er 
the reduction of ,*+ + < imposes the necessity of taking 


L, 
a much greater value for L in order to obtain By. The 
method which can produce this quantity of self induct- 
ance in the easiest manner will be the one to be employed 


R G 
to reduce * + —, 
TZ 
The capacity of the modified gutta-percha is about 
10 per cent less than that of the ordinary gutta-percha. 
The result is, that the performance of a cable with a di- 


, ; G 
electric, having a value of = 20 can pass that of other 
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cables with the old type of dielectric by more htan 50 
per cent. As concerns the distortion of the voice, we 


G . ’ - 
know that =? and — vary quite a little with the fre- 


| C 

quency. Consequently the breakdown factor at the vari- 
ous frequencies will be favorably affected by a reduction 
in these two relations. For example, the Anglo-French 
cable provided with the old type of gutta-percha has a 
distortion which is twice as great between the limits of 
2 2 f = 3,000 and 22 f=—/7,000 than the Anglo-Belgian 
cable with the new gutta-percha. 

The quantity of gutta-percha which is used, also has 
its influence in the question of distortion. In the old un- 
pupinized cables laid between France and England the 
copper conductor weighed 39.12 kg per km. and the 
gutta-percha weighed 73.35 kg. The quantity of gutta- 
percha used for the cables is much greater than is really 
needed for the mechanical safety of the cable. It would 
be possible to obtain a much more favorable breakdown 
coefficient by increasing the weight of copper and de- 
creasing the weight of gutta-percha. It is thought, how- 
ever, that the distortion of voice would be too great, if 
the quantity of gutta-percha were reduced too much. In 
cables with added self induction the distortion is much 
smaller, especially with the new gutta-percha, and it is 
possible to decrease the amount of dielectric to a much 
greater extent than was the case before. The same given 
weight of copper being kept (39.12 kg), the Anglo-Bel- 
gian cable has the gutta-percha weighth reduced from 
73.35 to 36.68 kg. rom the viewpoint of distortion the 
new gutta-percha certainly offers greater advantages than 
the older type. The gutta-percha moreover is the most 
expensive material used in the construction of a sub- 
marine cable and it is always desirable to obtain a certain 
breakdown constant by the use of the smallest thickness 
of gutta-percha possible in keeping with the mechanical 
safety of the cable. 

A rule which is often followed by manufacturers is 
to give to the gutta-percha a minimum thickness JT which 
varies the square root d of the conductor: 

Teeve. (.) 
a is a constant determined by the experiment. The Brit- 
ish government has recently adopted the following equa- 
tions for the submarine cables. For pupinized cables: 


T=8 yd. (10.) For Krarup cables: T= 8 Vd+2t. 
(10a.) In these measurements, the lengths are meas- 
ured in mils, t designates the thickness of the iron wind- 
ings around the Krarup cable. As for the economy to 
be reached for a certain breakdown constant, it will be 
seen later, that a pupinized conductor weighing 75.3 kg 
per km. and insulated with 48.01 kg. gutta-percha per 
km. of the old type has a breakdown factor of B==0.00949 
per km. and insulated with 48.01 kg. gutta-percha per 
tained with the new gutta-percha with half that weight 
of copper and half of the gutta. Thus the pupinized 
Anglo-Belgian cable has a breakdown factor of about 
0.01 per km. with 39.12 kg. copper and 36.86 kg. gutta- 
percha per km. Since then, still better results have been 
obtained, but the above numbers are about the averages. 

We can see from these discussions that the improve- 
ment of the dielectric in submarine cables is of prime 
importance for circuits with added self inductions. For 
circuits not provided with self inductions the effect of 
the conductance loss on the breakdown is relatively small. 
This explains, doubtless, why attempts to reduce this 
conductance are only of such recent origin. After dis- 
cussing the electric properties of the dielectric, it is es- 
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sential that the mechanical properties be also studied care- 
fully. Now that telephone engineers have realized the 
advantages to be obtained from the use of an improved 
dielectric, it is very likely that new attempts will be made 
to study more efficient dielectrics for submarine work. 
Before leaving this portion of the discussion, it may 
be in line to recall that it is equally important from the 


> 
‘ \ i 
general viewpoint to reduce ++, as to diminish the con- 


1 
ductance losses. Much has already been done in this line, 
‘ a 


G ss R, z 
—is so much greater than -~» 
( > 


ic 


necessity require special attention—(T7o be continued.) 


but as long as will of 


THE HUMAN 

Electrical accidents due to contact with electrical 
conductors are relatively rare in telephone work, except 
possibly in those districts where low tension and high ten- 
sion lines run near each other or in rural districts where 
the electrical equipment is exposed to a greater extent to 
electrical discharges through thunderstorms than in cities. 
Nevertheless accidents do occur and it is therefore of in- 
terest to know what paths the current may take through 
the body and to obtain a partial explanation for many of 
the phenomena attendent on accidents due'to shock. It 
is surprising how little is really known about the details 
of this question and yet the electrical engineer and with 
him the telephone engineer has a very vital interest in 
obtaining some knowledge of the physical behavior of the 
body towards an electrical current. 

The basis of the study of the effect of electricity on 
the body was the use of the current in medicine, in the 
branch known as riathermics. Here high frequency cur- 
rents were used, which lack the specific electric irritability 
common to other currents and which passes through the 
human body exactly as through an electrical conductor, 
i. e. without causing electrolytic dissociations or other de- 
composing effects. Consequently these currents were able 
to devote all their power to the development of heat and 
this opened up a new field of study in the use of elec- 
tricity. Where previously only a few milliampere could 
be sent through the body, it is now possible to send 
through as many as 3 and more amperes, without hurt- 
ing the body. 

The animal body and consequently the human body 
may be considered as a system of liquids, whose osmotic 
pressure ordinarily is in equilibrium, 1. e. one of the liquid 
tissues will not permit salts to be transmitted to a neigh- 
boring one. This osmotic state of rest is termed isotonic 
state. If this isotonic state is disturbed there result 
changes of concentrations of the various liquids and con- 
sequently characteristic changes in the different tissues. 
The different nerves are nothing else but an isotonic salt 
solution taken in its relation to its environment. As long 
as the neighboring tissues show the same osmotic pres- 
sure, nothing happens, as the nerve is at rest. As soon 
as something happens to disturb this state of rest, the 
isotonic state is disturbed, exchange of solutions results 
and the nerve is irritated. As nearly all currents call 
forth chemical changes, the isotonic state in the body is 
destroyed while the current passes through, electrolytic 
dissociation setting in, and the nerves are irritated, which 
of course means the highly co-ordinated nerve centers 
as well. 

It has been learned through experiments that we 
may consider the human body as a system of electrical 
conductors having different resistances. The body is 
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not a unit like a metallic conductor, but it is a transmis- 
sion system, whose individual conductors each belong to 
a different class, depending on their resistance. Unfortu- 
nately experiments on human bodies could only be car- 
ried out after death, and death brings with it certain or- 
ganic changes in the tissues, which change the results 
from those that would be obtained with the living person. 
With death first of all the percentage of water in the body 
changes, which is noticed externally through the loss of 
elasticity and volume of the tissues. But since most tis- 
sues represent electrolytic conductors, it is clear that 
changing contents of moisture must also cause changes 
in electrical resistance. 


The order of resistances offered by the tissues to the 
electric current is about as follows: bones, fat, skin, 
muscles, nerves, blood and other liquids of the body. The 
bone offers the greatest resistance and the liquids the low- 
est. It is clear from electrical laws that the maximum 
amount of current will flow through the part of the body 
offering the least resistance. But we must remember 
here that the various tissues are arranged in quite a va- 
riety of ways in the body, so that we have to deal now 
with parallel flow of current and then again with series 
flow and finally with a combination of both. According 
to the arrangement, we will have an entirely different 
electrical path through the body. This also proves that 
the arrangement and magnitude of the electrodes carry- 
ing the current are of great influence. On the other hand 
it is clear that the path of the current itself will like- 
wise determine what chances for recovery the shocked 
person has. This is of interest for the electrical engineer 
especially, as it helps to clear up some otherwise inex- 
plicable accidents. We cannot assume in electrical acci- 
dents that the externally visible changes in the skin, etc., 
represent the cause of death, but rather must we assume 
that more delicate internal processes, combined with the 
destruction of vital organs and functions are responsible 
for death. Consequently in such accidents the path taken 
by the current is of supreme importance. In reality very 
little is known as to the real causes of death through elec- 
tric shock; we may assume, however, through analogy, 
that the destruction of nerve centers and their function- 
ing is the responsible process. Take an example for 
elucidation. 

Assume that a man has come in contact with two 
electrical conductors by having his head caught between 
them. We cannot assume that the current passes right 
through the head, but we must remember that an enor- 
mous resistance is offered at that point to the current, 
namely the thick bony structure of the skull. The cur- 
rent would have to overcome this enormous resistance to 
reach the interior of the skull, the brain. On the con- 
trary the current has much easier paths at disposal even 
in the skull and these are the blood vessels. We know 
that the blood vessels are subdivided into minute paths 
and that they all lead back to one principal branch. Elec- 
trically considered the blood vessels with their intercom- 
municating branches represent a system of electrical con- 
ductors which are imbedded in a poor conducting ma- 
terial. The blood vessels themselves are of course good 
conductors. The maximum amount of current will there- 
fore flow through these blood vessels, and the difference 
of potential will balance between one side of the skull 
and the other. But this does not exclude that smaller 
quantities of current pass through the poorly conducting 
bone material and cause destructions in that. 

We have to differentiate in the human body between 
two methods of application of the electric current, the 
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transverse and the longitudinal method. We understand 
by that, that the current passes through the body one 
time at right angles to the longitudinal axis of the body 
onetime at right angles to the longitudinal axis of the body 
and at another time parallel to this axis. If we place two 
electrodes against both arms of the man we deal with 
transverse application; the electrodes must of course be 
applied at the same height on both arms. Longitudinal 
application we obtain, when we take two electrodes, one 
in each hand. The differentiation of the two methods is 
of prime importance for the reason that in transverse 
application we deal primarily with series arrangement 
of the tissues. This of course means that one or the 
other arrangement prevails, as we never have one or the 
other, but always a combination of both. 

If the current passes at right angles to the longi- 
tudinal axis of the body, then the current has to pass 
through the skin on~both sides. Then follow the fatty 
tissues just beneath the skin, then the muscles, in the 
center the bones and in the neighborhood of the bones 
the blood vessels and nerve tracts. The current first has 
to pass through the high resistances of skin and fat, then 
it finds an easier path through the muscles (series sys 
tem). It will probably avoid the current path through the 
bones, as it can avoid this by going around them through 
the blood vessels and nerve tracts (parallel system). 
The ctirrent will pass parallel through the blood vessels 
and nerve tracts and will not attempt to pass through 
them transversely. 

We can study the resistance of the different tissues 
through the heating causesd by the current. Joule’s law 
applies here, the number of calories resulting through the 
heating effect of the current being directly proportional 
to the square of the current strength, to the resistance 
and the time of application. In transverse application 
of current, the skin and layers of fatty tissue just below 
the skin will be heated the most. The muscles will heat 
up less and least of all the bones. We would expect the 
fatty tissues as good conductors to show the greatest 
heating effect. That is not the case, however, as the 
current after entering the body scatters, showing greatest 
force near the skin. The latter will hence show the 
greatest temperature and burns from current will be 
found to be worst near the surface and less if at all in 
the lower layers of the tissues. 

Now, how does the case work when the current is 
applied longitudinally. Let us assume that a man touches 
two electrodes or two current carrying conductors. The 
current runs from hand to hand. Of course first it will 
have to pass through the skin of the hand in order to 
reach the interior of the body. Then, however, the 
current finds the so-called parallel system of conductors 
of body tissues. It may pass through the principal blood 
vessels and arteries which offer the least resistance. The 
principal blood artery runs through the entire length of 
the body, parallel with it and of course also praallel to 
to the part of the body through which the current flows. 
The blood vessels represent a very good conductor im- 
bedded within a very poor conductor. This gives the 
current the possibility to run practically the whole length 
of the path through the blood vessels. Next to the blood 
vessels lie the nerve tracts and the muscles. Further 
towards the outside lie the fatty tissues and the skin. 
The current has no occasion, however, after having once 
passed through the skin to proceed in poorer conductors, 
where such a good conductor as the blood is at its dis- 
posal. From the principal blood vessels in the arm, the 
current reaches a main artery, which runs just below the 
collarbone; from there it reaches the heart. But since 
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the main arteries of both arms reach the heart direct (just 
as do the return circuit blood vessels, the veins), the elec- 
tric current is sent to a maximum extent through the one 
arm to the heart and then from there to the other arm. 
We find therefore that in the longitudinal application, the 
vascular system is heated the most while the other tissues 
remain relatively cool. 

In relation to the electrical resistances matters in 
the animal and human body lie about as if the blood 
vessels consisted of silver wire, which is imbedded in a 
poor conductor, lead. The current would have the pos- 
sibility of passing through the leaden conductor, corre- 
sponding in the body to the flesh, but it will prefer to 
pass through the silver wire conductor (the blood vessel). 
But owing to the anatomical arrangement of our body 
it is not always possible to bring current to a definite 
portion of the body through a direct current path, as the 
good conductors are surrounded by layers of very poor 
That is the case with the head, where the excellent 
brain matter conductors are enclosed in the skull, whose 
bony structure offers great resistance to the current. 
Similar are the relations with the bone marrow. Here 
also the good conducting marrow is surrounded by and 
imbedded in the poorly conducting bone material, so that 
it is practically impossible to send current directly to the 
marrow. This, of course, offers a certain degree of pro- 
tection to the delicate inner parts of the body. 

A further very interesting process is the following. 
The body can stand greater quantities of current from 
an undamped high frequency current source when these 
are passed through the body at intermittent intervals of 
time. The body can practically stand twice as much cur- 
rent when sent through in this manner as when sent 
through continuously. This is true especially when cur- 
rerit connection and interruption as to each other as 1:2. 
Through intermittent operation with diathermic currents, 
the effect of the current is increased. The reason for 
this is to be found in the fact that the skin of both man 
and animal can stand fairly high temperatures for short 
spaces of time. ‘These excess temperatures if applied for 
too long a period would lead to very severe burns. But 
the body has a sort of regulating mechanism which pre- 
vents burning when the current is not applied too long. 
This mechanism is first the blood circulation and second 
the process of perspiration. The circulation of blood 
acts like a water cooling system in which the circulatnig 
blood cools the body and carries off the heat produced. 
The action of perspiration prevents excessive production 
of heat, as the evaporation of the sweat absorbs a great 
amount of heat. Moreover, all of the tissues around the 
vascular system have a chance to be balanced in their 
heat content and to give off heat to the surrounding 
tissues through heat conduction. During the pauses be- 
tween application of the current, the tissues have a chance 
to bring about this balancing effect and to prevent fatal 
heating. Those tissues and parts of the body that have 
a high resistance and are shunned by the electric current 
are drawn in to the action in this intermittent application 
and their temperature rises, which at the same time helps 
the blood tissues by reducing their temperature. 

The above discussion shows the complex questions 
that enter into a study of the reaction of the body towards 
electric currents and may help to explain to the electrical 
engineer some points that might have been obscure in 
these matters, and which after all is the purpose of this 
paper.—Zemtralblatt f. Mediz. 
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Stromberg-Carlson’s folder on the new No. 896 wall 
telephone is a good specimen of useful advertising. 
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Selenium and the Optophone 


Progress in the Use of the Telephone for Aiding the Blind to Read—From ‘‘Engineering”’ 


ORE than a century ago, in 1787, Abbé Hatiy 
M showed how the blind could be enabled to read by 

passing their fingers over raised type. The sug- 
gestion was further developed in France, in England and 
New England, and in Germany, and books have been 
printed for years, especially in the type of Louis Braille, 
who died in Paris in 1852. Such books are necessarily 
bulky and expensive. A new instrument, the optophone 
of Dr. E. E. Fournier d’Albe, promises to help, and helps 
already, the blind to read ordinary type, without further 
preparation, with the aid of the sense of hearing and of 
the peculiar properties of the element selenium. To the 
theoretical chemist selenium is interesting; to the tech- 
nical chemist it remains little more than a nuisance. To 
the physicist it has already rendered valuable service and 
promises well, though it must be admitted that the repu- 
tation of selenium is not untarnished. Lecturing at the 
Rontgen Society recently, Dr. Fournier d’Albe dealt with 
“Some Properties and Applications of Selenium.” He 
practically confined himself to physical properties, and 
we will refer more in particular than he did to the opto- 
phone. 

Selenium (atomic weight 79.2), the lecturer com- 
menced, discovered by Berzelius in 1817, was one of the 
elements standing between metalloids and metals, being 
chemically intermediate between sulphur and tellurium. 
As sulphur ranked among the best insulators known, the 
late Willoughby Smith had, at the Valentia Island cable 
station, in 1873, tried the grey selenium modification—or 
melting-point 217 deg. C. and density 4.8; there are other 
modifications—as insulator, and he had then observed 
that the electric resistance of selenium varied when it was 
exposed to light. As the resistance was always high, spe- 
cial arrangements had to be made to ensure both good 
contact of the selenium with the electrodes and surfaces 
of sufficient area for exposure to light. Thus many 
selenium bridges (arrangements depending upon the 
change of resistance) or cells (arrangements in which a 
selenium electrode was used for generating an electromo- 
tive force) had been devised; the term cell is generally 
used in either case. Thin wires of copper, platinum, etc., 
were wound on insulators—soapstone, slate, porcelain— 
and coated with selenium; the cells of Shelford Bidwell 
and of Ruhmer, who enclosed his cell in a vacuum bulb, 
were of this type. Metal stubs and spikes had been used. 
But the contact between metal and selenium led to chem- 
ical reactions—the lecturer did not go into this question, 
nor into the possible influences of impurities. His own 
cells, he stated, consisted of graphite and selenium; a thin 
plate of an insulator was coated with graphite, lines were 
scratched in the graphite, and the whole covered with 
selenium, which thus bridged over the gaps in the 
graphite. These cells were of high resistance (a cell of 
5 sq. cm. surface for photophone receivers, for example, 
having a resistance of 100,000 ohms.), and were stable 
tor years. 

When a selenium cell was illuminated the conductiv- 
ity rose, rapidly at first, then slowly, and the con- 
ductivity diminished again when the light was cut off ; the 
two curves were similar, but the complete recovery of 
the resistance was very slow. The theory of these 
changes was very complex. The selenium probably 
passed into a different crystalline modification, and inoi- 


sation seemed to play an important part. The behavior 
of selenium under R6éntgen-ray bombardment supported 
the assumption of ionisation phenomena. Dr. Fournier 
d’Albe had shown, in 1913, in the Royal Society, that 
selenium apparatus were capable of discriminating differ- 
ences and fluctuations of luminosity inappreciable by the 
eye. 

Passing to applications, Dr. Fournier d’Albe re- 
marked that selenium cells had first been utilized for 
photometric purposes, and had soon been applied by 
Minchin and others for star photometry, for instance, for 
studying the variable stars (Algol, by Stebbins). Bid- 
well had first rung an electric bell with the aid of a 
selenium relay. Since 1899 Mercadier had devised 
various forms of multiplex telegraphs embodying 
selenium cells. Phot-telegraphy, attempted by Bidwell 
and others, had been much improved by A. Korn in 1904. 
In transmitting photographs by telegraphy Korn let the 
light beam fall through a photographic film on a selenium 
cell; the galvanometer needle in circuit with the arrange- 
ment varied the length of two spark gaps connected with 
a Tesla coil and a vacuum bulb; and luminous radiations 
from the latter affected a photographic film; the two films 
had to move in synchronism. When drawings were to be 

















Diagram of Optophone Arrangement 


transmitted a style-electrode was moved to and fro over 
the pattern, the lines of which interrupted the current; 
the arrangements for securing synchronism between the 
films or electrodes or mirrors had been important factors 
of Korn’s instruments. Light buoys had been automat- 
ically lighted and extinguished by means of selenium 
cells; the sunlight falling upon a cell would interrupt the 
relay circuit. In the demonstration of this effect the 
lecturer’s sun was a powerful lamp, and his relay a board 
on which six rows of seven small selenium cells were 
mounted. The General Electric Company had applied 
similar arrangements for regulating lighting circuits. 
The cards for looms could be copied with the aid of 
selenium cells, and it had also been proposed to utilize 
selenium on looms in other ways. Coming to inventions 
in which sound and light had been combined, Dr. d’Albe 
mention Graham Bell’s photophone of 1880. Bell let the 
beam of light fall upon the diaphragm of a telephone and 
concentrated the reflected waves with the aid of a para- 
bolic mirror on to a selenium cell joined to a receiver. 
The singing arc could be utilized in connection with this 
type of instrument, and successful wireless telephony ex- 
periments had been made near Berlin just before the war, 











272 


when conversation had been carried on over distances of 
five miles. 


The lecturer then described his optophone of 1912, 
an instrument devised for converting light into sound, 
while the photophone was to transmit sound by means of 
light. The principle of the optophone was that two 
selenium cells (or bridges) formed the two arms of a 
Wheatone bridge, and were balanced against two ad- 
justablejustable carbon resistances, manganine wire serv- 
ing for fine adjustment. When the galvanometer current 
was sent through the bridge, and the current was inter- 
rupted by clockwork about ten times per second, no 
sound was heard; but when one of the cells was exposed 
to light a sound was heard in the telephone of the galvano- 
meter branch. The cells, a battery of 4 volts, and the 
clockwork had been mounted in a box, and with apparatus 
a blind person could discover, e. g., the whereabouts of 
the windows and of bright objects in a room. The im- 
proved apparatus of 1913 had been devised for the read- 
ing of transparencies formed of letters about 1 inch high. 
The recent apparatus which was exhibited was able to 
deal directly with much smaller ordinary type, not tran- 
sparencies, that is to say, the light did not fall through 
the translucent letters, but was reflected from the sur- 
face of the paper itself. 


The apparatus, illustrated in the diagram annexed, 
consisted of a brilliant source of light, a Nernst lamp 
originally (now a %4-watt lamp), a siren disk S per- 
forated with small holes arranged in eight concentric cir- 
cles, and a right-angled prism and a short-focus portrait 
lens L. The lamp gave a line of light, intensely illumi- 
nating a vertical diameter of the siren disk; the op- 
tical arrangement threw this horizontal beam of light on 
to the narrow slit (about 1 mm. wide) in the flat slab 
or table A, upon which the print to be read was placed 
face downward. The paper was slowly moved on the 
table, so iar by hand. The letter to be read at some 
particular moment would cover the slit and thus receive 
the intense illumination falling through the holes of the 
disk S; this light was reflected by the paper on to two 
selenium cells, which were mounted in parallel under- 
neath the table, on the two sides of the slit. The cells 
were connected with a Brown relay and a telephone 
receiver; the current used (small battery) was of 1 
milliampere at 60 volts. The relay, the high-resistance 
receiver (12,000 ohms), and the short slit (1 cm. long 
instead of 5 cm. as formerly), were improvements; for 
dealing with small type the slit length might have to be 
further reduced. A further great point was that the 
light was directly reflected from the print, which could 
be used as it was, while formerly transparencies had 
to be prepared. Delay in his researches had been caused, 
Dr. d’Albe explained, by pressure of other work, and 
in the first instance also by the impossibility of getting 
Nernst lamps. 


The siren disk S which we mentioned was turned at 
30 or 40 revolutions per second by an electric motor or 
by clockwork, so that the eight rings of holes gave eight 
musical sounds; the notes were, for instance, g, c’, d’, e’, 
g', b’, c”, e”. These sounds blended together in the tele- 
phone to one musical note. When the part of the print 
lying over the slit A was simply white paper this general 
note or tune was heard. When one letter, say /, was 
printed in black on a white card, and this card was slowly 
moved across the slit, the telephone became silent during 
the moment that the black / covered the slit, preventing 
reflection of the light. 
three pauses were heard ; but the sound did not completely 
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die away, because there were the faint (oblique) strokes 
connecting the main (vertical) strokes of those letters. 
Thus not all the eight holes in a radial line would remain 
open, and the sound was modulated, and it was because 
some letters had upper appendages (/) or lower appen- 
dages (g) that several (practically at least eight) holes 
were needed. By means of a simple focusing device the 
length of the line of dots could be varied, and the instru- 
ment thus be adapted to types of various sizes. The let- 
ters w and m could be fairly well distinguished in the 
demonstrations; the discrimination between g, d, and z 
proved more difficult. All these letters were big, about 
1 cm. in height, and the discrimination between smaller 
letters would probably require more skill. Words like 
“train” were also submitted for experiment; sound modu- 
lations could be perceived, but hardly anything more. 
The reading of ordinary type (newspaper) was not tried. 


The lecturer did not say that his apparatus was 
actually on the market, and it might appear that reading 
with his optophone would be exceedingly difficult. But 
we must not forget that it took us months to learn to 
read with good eyes, and that the hearing of the blind 
frequently seems perfected to an astonishing degree. 
Dr. d’Albe said that the blind could learn to use his 
optophone in a few weeks. His instruments are cer- 
tainly ingenious and of great promise, though there are 
difficulties to which he did not refer in his lecture, having 
dealt with them on other occasions, but which were al- 
luded to in the discussion. We stated on our introduc- 
tion that selenium has not an untarnished reputation. 
Everybody will remember to have heard of the fatigue of 
selenium. Mr. A. Campbell Swinton said he had found 
selenium “tricky;” the cells varied from week to week. 
Mr. Thorne Baker had had the same experience; an ad- 
justment might be required from day to day, and he had 
recently noticed that selenium cells which had worked 
well at Paris would not work in London, and still less in 
Manchester. All the same, he had great hopes of sele- 
nium and he regretted that the experiments of Korn 
had not been continued. If the cells were properly con- 
structed and well protected against atmospheric influ- 
ences, they would be found reliable. 


Wasting Time on Toll Calls 


On the speaker’s desk in the house of representatives 
is a little clock-like machine, with a dial graduated in 
minutes from one to six and a single hand that goes once 
around the dial in six minutes. This is started and 
stopped by moving a tiny lever at the top. The speaker 
uses it in timing members in a debate when the speeches 
are limited. 

The inventor designed it for keeping time on long- 
distance telephone calls, which are limited to three min- 
utes. At the bottom of the dial is a scarlet mark. When 
you get your connection over the wire you press the little 
lever, which stands at O, and set the machine going. 
When the pointer is approaching the red mark you know 
your time is rapidly drawing to a close. 

It is astonishing how few persons have any idea 
how long three minutes are. Nine out of ten will hurry 
their long-distance calls so that they use far less time 


‘than they pay for. 


It is calculated that of the $116,000,000 spent an- 
nually for long-distance calls $62,000,000 is wasted, for 
in the average call only 11%4 minutes are used, while three 


minutes are paid for. 
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Telephonic Transmission Losses 
Report of the Electro-Technical Laboratory, Tokyo, Japan—Concluded from October 


HE foregoing investi- 

| gations, in which the 
transmission loss due to a single concentrated im 

pedance in series or shunt to a uniform telephone line 
circuit only is considered, have comparatively few prac- 
tical applications, though they involve much theoretical 
interest. The case of most frequent occurrence in prac 
tice is that in which several impedances are inserted in 
series or shunt to a circuit composed of various kinds of 
lines. In this case the rigorous mathematical treatment 
is practically impossible; if it should be solved theoretic- 
ally, it would be too complicated to be used for practical 
calculations. On the other hand, the ordinary method 
of calculations now in use is too rough to be used for 
comparatively precise calculations. The following is the 
authors’ method which would be conveniently applicable 
for comparatively precise calculations of transmission 
losses. 

Let us first consider the transmission equivalent of a 
circuit shown in Fig. 24 which is composed of two kinds 
of lines of any length, the concentrated impedance being 
shunted at the junction point of those lines. 


Z1 A Ze 














Let 2Z,,Z,—Initial sending end impedances of the lines, 
a,,@,=Vector attenuation constants of the lines, 
l,, /,—-Lengths of the lines, 


Z Impedance of the sending set, 

Z .==Impedance of the receiving set, 
Z=—Concentrated impedance shunted at the junc 
tion point of the two lines, 
E==Impressed alternating E. M. F. 

ing end. 


at the send- 











Then the potential difference at the point A is 
= EZ.Z, 
"oe 7, 7 7. > 7 7 9 
\ Z'+ 2,2, \sinh al, + ZZ,+ Z,4\cosh al, 
where 
So I 
i aieeiaeee 
4 1 





—_ 4,32, sinh al,+Z, cosh agi 
Z, sinh ad,+Z, cosh aj, 








rhe current at the receiving end is, therefore, 
ee 
Z, sinh ad, +Z, cosh al, , 


Or substituting the values of V, and Z,, we have 
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| i FL 2, _ —_—a 
Ee ae + Z'YZ, sinh al, +Z, cosh a,l, \Z, sink ad, + +A cosh al) 
1 
ae Se 2 19) 
Z, “2+4' 
where 


a = —al% sinh al, + Z, cosh al, 


, sinh al,+Z, cosh al, 


Z,\Z, sinh ay, +Z, cosh aol, } 
Z, sinh ad;+Z, cosh ad; 


sees +(QO) 
Z'=- a 
Z' and Z” represent the final sending end impedances of 
the lines /, and ],, when we assume the point A as their 
sending ends and Z, and Z, as the impedances connected 
to them respectively at their receiving ends. 
If the impedance Z, be removed from the circuit, 
the current at the receiving end becomes 


a EZ,Z. ‘ 
[ Z t 4 Z, sink al, t 4, cosh al, Z, sink al, 
+ Z; cosh al, } 


Now if the equivalent length of standard cable be substi- 
tuted between the two telephone sets at both ends, the 
current at the receiving end is approximately 


I, 


ons 

I ee eres ee 
Ly T Z, LZ) + Z;) 

where 


Z Initial sending end impedance of standard cable, 

a,—Attenuation constant of standard cable, 

/,—=Equivalent length of standard cable. 
Here the equivalent length of standard cable is assumed 
to be so long that the formula (22) can be used without 
introducing large errors; in other words, the total at- 
tenuation losses of the lines /, and ], are assumed not too 
small. When the lines 7, and J, are both short, and the 
attenuation losses due to them are small, but they are 
again connected to other lines of sufficient length so that 
the total attenuation losses are sufficiently large, the 
process of calculation of transmission losses is exactly 
the same. 

Now equating the absolute values of the formulae 
(19) and (22), and proceeding as before, we easily see 
that the transmission loss of the circuit considered in Fig. 
24 is expressed by 





1 = 24Zj2 +2") Z, sink al, + Zi cos} al \<Z, sink al, 
= '| °°” sda 
+Z, cosh aJ,) | 1 1 ZZ" | 
Bs, tateen ie « A Fe ee —I. e of 
td | +o perp 


Again by equating the absolute values of formulae (21) 
and (22), we see that the transmission loss due to the 
lines /, and /, (including reflection losses) is expressed by 





1 2Zj/2+Z '\Z, sinh al,+Z, cosh al,\Z, sinh al, 
-——loy | ———— —_—_—— Qj! + 4, COBN Al, f, 
dy LL; Ly T Z, '. Lt+Z, 














274 TELEPHONE 


EN ctie ties sow e sper: cocccee (BM) 


| 


\ 
Hence comparing the formulae (23) and (24) we see 
that the transmission loss due to the consi impedance 
Z, is expressed by 





a ee 7 
=. a wre’ 


and if the impedance Z, be sufficiently large, the formula 


(25) becomes tigated 








; aa et 
“Ze Z+Z' 
Now since , 
sink al= “ae 9 
— 
cosh al=——(1 oo eet 
») 
— 


if both the lines are so long that (e*)? and the higher 


powers of e~**' are negligible compared with unity, we 
have approximately 
2 we B414SS—Fy)__- Mts | 
' DF, ° 4 )’ 
s 
, , 2(Z7,.—Z;) _9 
Z = 1 =, —¢ 22 yl y 
VA + Z, } 
Hence substituting the above values of Z’ and Z” in the 


formula (24), we have 


a ae PEE ae oe ae ee ee a 
I QZ,2{Z,+L,\\Lor eZ | + ae 
14 24'4—-Z) _.- 2041, OT ee 
(h+2ie,+2, Z.4+LjL,+2 
4,-Z, 2,1, ) | 


1+ ——-— 


Zrz | 


, neglecting the small quantities of the second order, 


660 
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14 [Ar AIA-4%) -a,° \A4-4lB-Z) 24 
he Lily + Ly KL AL ay 


which shows that the transmission loss due to the lines l, 

and /, is expressed Fg 

Qy | ] (2,+2Z,)(2Z,+2Z,)(Z,4 i 
i ot log| IZ, : 

a dy dy y+ Z. 2(2,+2Z,) (Z,+2Z, 

provided that the i 1, and /, are so long th at is abso- 

lute values of 


(28) 


AZ, -4,\4,—Z, —22a } 
Z, is 4 4, T ZL; 
and . keen ae 29 
1, —Z, on 9 | te 
9 ap — se a 
Z, + 4, 1, j Z, 
are small compared with unity. In the Report No. 17, it 
was concluded from experiments that the minimum 


lengths of lines for which the fonmula (28) is applicable, 


are such that the absolute values of 


4,— Z, 4,—2Z,; —2a,l, 
= r a = r — c 
| 1;+ L)\4,+Z, 
init = ‘ 
E~-BjE,-Z) -« 
Z,.+-2)\Z,+ Z,) ‘ 


ire less than 0,064. 

Next let us examine the formula (26). We see that 
the transmission loss due to the shunted impedance is 
dependent on the final sending end impedances of the two 
lines between which the impedance Z, is shunted. 


Now the final sending end impedance of a line is 
generally expressed by the formula 
, _% a sink al + b, cosl al 
Z. i eet Rte pews won 0) 
Si nh a- ~ De cosh al 


where 


Z ==Final sending end impedance of the line 
Z,==Initial sending end impedance of the line, 
Z ,—=Impedance of the apparatus at the receiving end, 


a ==Vector attenuation constant of the line, 
| Length of the line. 


Hence if the line is long that (e-**')* and the higher 
si i os , é ; the highe1 
u y e+ MVE FAN Far Z se ak hee A eee a 
ee. See aE Eg ! —_lor powers of ¢ are negligible compared with unity, we 
: oh teat AE ee ee ee - , salle 
a) Ay eh 4 hy t Zs 4+ “4, dy have, as before, 
TABLE II 
miting length some kind of lines when we may put Zt = Zo if t ‘ long, and Zt 
Impedance at the receiving Limiting ae ior lone Sen Limiting lengtl e 
Kind of lines end. 0.05 f 0.1 0.5 ; 0.¢ rae 
¢ 9 cable 
a +e Magneto ber ig 7 16.8 3 0 ) 
a 0.103 70.111 Zr = 395 + j 266 
200 lb. copper aerial 11.9 0.7 Q 
Zo = 660 —j 132 
Loaded cable 14.9 7 
Zo = 1456 7128 
"9 a 660 — 132. Magneto telephone 11.¢ 60.9 ( 0 
a =0.00683 + 7 0.0275 Zr = 395 + 7 266 
“ No. 19 cable. 179.4 128.6 0.7 1.64 7 7 
Zo = 438 —j 408 
“ Loaded cable. 198.0 147 2) 29.4 0 2.04 10 
Zo = 1456 —j 128 
oc itic nt iss Magneto telephone. 19.3 32 ¢ 13.8 0.04 0.09 45 
a= 0.0324 + 40.369 Zr = 395 + j 266 
“ _ No. 19 cable. 47.3 36.6 11.8 0.06 0.11 0.57 
Zo = 438 —j 408 
“ 200 Ib. copper aerial. 41.7 31.0 6.2 0.08 0.16 0.78 
j 13 


Zo 
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gant + 224) ,-m| 
ay 0) } A ri Z. j 
showing that the initial and final sending end impedances 
are practically equal, if the line is so long that the abso- 
lute value of 
WZ,—Z) 
sa 


U 





is small compared with unity. . 
Again if the line is so short that (al)? and the higher 
powers of al are negligible compared with unity, we have, 
expanding the formula (30) into power series of al, 
Aye) (Gat vad Netng nee ene 
ZZ | 


or if Z and Y are the total impedance and admittance of 
the line, since 


4, =4{1- 


we have 


Qa 


Z, = 44) Goon c= eh eit 0 oe 


f 


Hence in the calculation « 
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if the line is long, we may use the formula (31) for its 
final sending end impedance; and if the line is short, the 
formula (32) or (33) may be used. Thus, for example, 
if the line /, is so long that the initial and final sending 
end impedances are practically equal, and the line /, is of 
moderate length, the formula (26) may be written 


1 |] } AP A fy, 24,4,-Z 2a,l, ay 
a, de . awa | 2, + 2 dat oe) ; 
Hence if the line /, is so long that the absolute value of 
22, 2,—Z; — 2a, 

4,.+4;/L,+2 
is small compared with unity, the loss is approximately 
expressed by the real part of 

2 AVA 

tu L, +4; 
Again, if the line J, is sufficiently long, and the line /, 1s 
short, the formula (26) becomes 





11 22 (5, 2% _ 20Y) . op 
i & mera | ZizZ, + Z, A+Z2, 3 
Hence if the /, be so short that the absolute value of 
LZ _ 4,4,¥ 
Zi L,+2Z, Z,+ 4, 
is negligible compared with unity, the loss is expressed by 
the real part of 





TABLE III 


Combarise beerved and calculated results of transmission losses (in miles of standard cable) of various apparatus connected between two telephone 
lines. 
, : ad , — . . 1 m. f. capacity 
- Zz" 500 drop in shunt. 3000 non-inductive. 150 non-inductive hos a - ~ 
‘ (3961 + 7 3730) resistance in shunt. resistance in series. Obsopred Calon lated 
Observed. Calculated. Observed. Calculated. Observed. Calculated. 
N 19 cable (20.88 miles) connected 
Magnet ¢ e to magneto telephone. 0.33 0.4( 0 0.71 1,20 1.5 0.38 0.35 
319 266 438 4; 408 
copper aerial (300 miles) cor 
nected to magneto telephone 0.40 0.42 1.06 0.84 0.98 1.22 0.15 0.21 
660 j 132 
Loaded No. 19 cable (31.32 miles) cor a ro ss ; 
nected to magneto telephone 0.5 0.57 00 0.99 0.59 0.70 0.11 0.07 
1456 — j 128 
Cc. RB. teley 1 loop N 19 cable (20.88 miles) connected . : ea a ; 2a 
< le to C. B. telephone 0.39 0.47 0.90 0.87 1.72 1,9 0.75 0.49 
94 Q 438 — 7 408 
01 copper aerial (300 miles) con . 4 y 
nected to C. B. telephone. 0.45 0.4 0.8 0.¢ 1.1 44 0 0.33 
660 — j 408 
C. B. tele ne s , N 19 cable (20.88 miles) connected t : _ - 
les of No. 19 le C. B. telephone. 0.25 0.31 1.00 1.13 0.83 0.97 0.33 0.14 
RR6 4 67 438 —; 408 
0 1 copper aerial (300 miles) cor _ y - 
“ ected to C. B. telephone 0.46 0.4; 1.1 1.16 0.74 0.84 0.07 0.10 
660 — 7132 
No. 1 able (15.64 No. 19 cable (15.66 miles) 0.00 0.03 0.63 0.63 0.60 0.80 0.97 0.99 
438 408 438 7 408 
< No. 19 cable (1.044 miles) 2 0.29 0.40 0.97 0.71 1,00 1.5 0.25 0.35 
395 +- 7 266 : 
= 00 Ib. copper aerial (200 miles) 0.06 0.17 0.70 0.84 1.00 0.96 0.60 0.63 
xt 660 — ¢ 132 
0 lb. copper aerial (10 miles) | & { 0.40 1.07 0.71 1.10 1,52 0.09 0.35 
395 +- 7 266 | 
led N 19 cable (28.188 miles ( 1 109 0.50 0.64 0 26 024 
1456 4128 
E 200 ¢ 01 pper aerial (200 miles ; ( 0 10 0.9 0 0 
. rial 66 13 
AF 
copper aerial (10 miles) ( 0.84 1,10 1.22 0.12 —0.21 
395 + 7 266 “ 
Loaded No. 19 cable (28.188 miles a 0.65 0.45 1.5¢ 1.32 0.60 0.61 0.10 0.10 
1456 — 7; 128 
test Loaded W 1 " i. os 9 - 21.92 iles) 
ett gc 7 Sau aded N ¢ ble (21.924 miles o . Pape . z 
” 21.924 miles). Lcetes Ne AA nag Fe hans 0.8¢ 2 2.11 0.30 0.44 0.35 0.05 
1486 7128 1456 ji12 
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which agrees with the formula (12). 

In the case of series impedance connected between 
the two lines /, and /,, the similar reasoning shows that 
the - due to it is expressed approximately by the real 
part o 


1 


provided that the impedance Z, is sufficiently small. 
Hence if the line /, is so long that the initial and final 
sending end impedances are practically equal, and the line 
/, is of moderate length, the formula (36) may be written 





“4 Z, _ 22{2,—Z,) eo 24a! (37 
a) 4,+2, (4,+2,\Z,+Z,) 
showing that the loss is expressed by the real part of 
1_ 4, 
a “+2, ’ 


if the line /, is so long that the absolute value of 


2242,—Z, 
(2,+2,\Z2.+Z, 


is small compared with unity. 

When several impedances are inserted in series or 
shunt at any points of the circuit, the formula of the 
transmission loss due to them would become much com- 
plicated. But if the impedances are sufficiently large 
when in shunt, and they are sufficiently small when in 
series, that is, if the transmission losses due to them are 
sufficiently small compared with the attenuation losses 
of the lines, the total transmission loss due to them would 
be approximately equal to the sum of the losses which 
would exist when each one of them is only present. This 
can be clearly seen from the following example. 

Suppose, for example, that the impedances 2’, and 
Z”, are connected as shown in Fig. 25 between the two 
lines /, and /, which are assumed, for simplicity, to be so 
long that the initial and final sending end impedances are 
practically equal. The shunted impedance Z’, is supposed 


e724! 





A Z2 














B 


A 
Fig. 25. 
to be sufficiently large, while the series impedance Z”, to 
be sufficiently small. Then, using the same notations as 
before, we see that the potential difference at the point A 
is approximately 


_ 9EZ,Z, e~*!s 





where 
1 
Z,= 
” a, 4 1 
hie 2, +4, 
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Hence the current at the receiving end is 
‘ 17 FT —a./ r —@a.l 
[BDZ es =e Os 
4,4+4424,+24,)° (4.44, N\ZAZ,) 


Or substituting the value of Z,, we have 


SEZ Se 0h—4 
—_—_—_— 7 9 38 
At) byt Uy Lat UV +- ae 
hte: 2. 
= Z Z 
1 ee | ne ae mr 44 
“i+; LZ, +2, Z, ) 
Zs so. 


The t - 4 Il i with 

e term 7 7 —y7 is very small compared wi 
L+i; f , s 

other terms in the last bracket, since the shunted im- 

pedance Z’, is sufficiently large and the series impedance 

Z”, is sufficiently small. Hence if this term is negleted, 


the current at the receiving end becomes 








TN. tinct .. (39 
7.42) (442 )(Z Py (vee «ae i 
: ; 7+z,  Z 
. of 
x 


Therefore, equating the absolute values of (37) and (22), 
and proceeding as before, we see that the transmission 
loss due to the impedances 2’, and Z”, is expressed ap- 
proximately by the real part of 


1| ZZ, i. -¥ 


a a (40 
es as a iz, 


ZT, | 
which proves the previous statement. 

This holds well in the general case where several 
impedances are inserted in series or shunt at any points 
of the circuit. The transmission loss due to them is ap- 
proximately equal to the total sum of the losses which 
would exist if each one of them is only present, and each 
loss is expressed approximately by the real part of 

1 ZZ" 1 
‘& ate 2, 


ay 


or 
27, —%,y pn rat | 

L, T Ly 
according to whether the impedance is inserted in shunt 


or series. If the line is long, the final sending end im- 
pedance is approximately expressed by 


baie 














1 1 Z 

a Z+Z' * 
showing that we may take approximately 

Z, = 4, 
if the absolute value of 
2 Z, =a Z) -2al 

7 iy 

“, + 4, 
is small compared with unity. 

22 )—Z,) sat 
Let p=|—oye | 
% Ly + Z, 
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then, since the absolute value of e-*" is expressed by 





e~**!, we have 
Taking the logarithms of both sides, we have, after a 
slight reduction 


UZ, —Z,) | 1 1 Z,— Z, 


lo, — —_ 


/ vt tag aS oe - 
Lv Zy r “Z, ) 


Za * | XK4+Z,) U.8656a 








| 
lee 
giving the limiting length of a long line for which we may 
take 

dy — Ly 


when the percentage error is of 100 / percent. 
Next for a short line, we have, 


4, =4(14+ 2% at) 
ZZ, 





showing that we may take approximately 
if the absolute value of 
ly a; ( ; 
— ae ef / 
7 TU, 
is small compared with unity. 


4; er Z, 


Let es em Ran: I 
| <1 
then 


7—|_9_ LL | 
\"@ (Lot UXlo— Zr) | 


+ sere eer eee 





which gives the limiting length of a short line for which 
we may take 


’, 
Z=%,, 


the percentage error being 100 qg percent. 

Table II shows the numerical example of the limiting 
lengths of some kinds of lines which were calculated by 
the formulae (41) and (42), in the three cases when 
p—q—0.05, 0.1 and 0.5 for No. 19 gauge testing cable, 
200 Ib. copper aerial line and loaded No. 19 gauge cable 
used in our experiments. We see that when p==gq=—0.05 
or 0.1, there are somewhat wide gaps between the two 
limiting lengths when we may take 2,—=Z, and Z,—=Z;. 
But since the transmission loss due to shunted or series 
impedance is only a few per cent of the total line losses, 
we may take p=q=—0.5 or more in the determination of 
the limiting length. Hence in the practical calculation of 
the formulae (26) and (36), we may use, without intro- 
ducing large errors to the total equivalent of the circuit, 
Z, instead of Z; when the line is long, and Z, when the 
line is short. 

Figs 26—33 show the result of experiments when 
the impedance is connected in shunt or series between 
two lines. The one line is kept at constant far longer 
than limiting length, and the other is varied in length 
in wide range beginning from zero. The transmission 
loss due to the impedance was measured for various 
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lengths of the second line, the magneto telephone sets 
being used at both ends. It is seen that in special cases 
the formula (26) or (36) may be applicable for wider 
range than given in Table II. This is also seen theo- 
retically from the formulae (34), (35), (37), etc. 

As a special case, if the impedance Z, is in shunt at 
the sending end of a long line of which initial sending 
end impedance is Z', the loss due to it is expressed ap- 
proximately by the real part of 


1 Lt | 
41) = 2+, = 


and if it is in series, the loss is expressed approximately 
by the real part of 
1 1 
a 4,+%, 
Again if the impedance is inserted at any point near the 
middle point of a long uniform line and each half of the 
line is so long that its initial and final sending end im- 





Zz. 


TRANSMISSION LOSS. (IN MILES OF STANDARD CABLE ) 





2 ’ ‘4 5 6 7 co 9 0 D 12 13 “4 15 16 


LENGTR OF THE SECOND List N itd 
pedances can be taken equal, the loss is expressed approx- 
imately by the real part of 

A 4; 


“m —— 27 


when the impedance is in shunt, and 


1 Z 
oe 82, 


when it is in series. These are the first part of the third 
term of the formulae (10) and (16) respectively ; that is, 
they express the constant part of the transmission loss 
due to that impedance, the variable part being neglected 
in this case, for each half of the line is sufficiently long. 
The Table III shows the results of observations and cal- 
culations of transmission losses due to shunted or series 
impedance connected to various lines. The agreement 
between two is fairly well and we see that the method 
proposed here is practically applicable without introduc- 
ing large errors. 

In conclusion, the transmission loss of any apparatus 
connected to the telephone circuit is not constant but de- 
pends upon the kind of line wires of the circuit, its length, 
the telephone sets at both ends and the point of insertion 
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of the apparatus. The loss is also different for the dif- 
ferent position of many other apparatus connected in 
series or shunt at any points of the circuit. The rigorous 
mathematical calculation of it is very troublesome and 
practically impossible for most cases. But if we assume 
that the impedance of the apparatus in shunt is so large, 
and that of the apparatus in series is so small that the 
loss of the apparatus is small enough compared with the 
attenuation losses of the lines, the problem is compara- 
tively easily solved. Under this assumption which is 
always the case in practice, the transmission loss of many 
apparatus connected to a circuit 1s approximately equal 
to the sum of the losses which would exist if each one ot 
the apparatus is only inserted. The loss of single ap 
paratus is expressed approximately by the real part of 
1 LL 1 
a 242" Z, 
when the apparatus is in shunt, and it is expressed ap- 
proximately by the real part of 
I 1 
a, o+a" 


4 





Zz 
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when it is in series. Z’ and Z” are final sending end im- 


LAR PROP 


LINE| z MELEA 


CABLE) 


STANDARD 


F 


In MILE 


TRANSMISSION LOSS 


0 x 1s 20 se 


HE SECOND LINE 


IN MILES 


pedances measured at that point at which the apparatus is 
inserted, toward both the sending and receiving ends re- 
spectively; Z, is the impedance of the apparatus and ay 
is the attenuation constant of the standard cable. The 
exact calculation of the final sending end impedance is 
troublesome. For our present purpose, however, if the 
line is long enough, we may approximately use initial 
sending end impedance instead of final sending end im- 
pedance, while if the line is short enough, we may use 
impedance at the receiving end. The limiting lengths for 
which the above approximations are applicable, are given 
by the formulae (41) and (42). For more precise calcu- 
lations of final sending end impedances, the formulae 
(31) and (32) might be convenient. 


The Federal Trade Commission has published a 
booklet on Instructions, Rules and Forms, concerning 
patents, trade marks, prints, labels and copyrights, under 
section ten of the “Trading with the Enemy” Act. It is 
free. 
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“The Nerves of the Army” is a brilliant red, white 
and blue folder issued by the Advisory Committee of the 
Electrical Industry (Alva H. Krom, secretary, 120 West 
\dams street, Chicago), as an appeal for signal corps 
enlistments. 


Petition Congress for War Law 

The form of petition presented here, at the re- 
quest of the American Defense Society, asking the sup- 
port of all loyal and patriotic citizens in an effort to im- 
pose adequate punishment upon persons or organizations 
responsible for pro-German activities, or for the publica- 
tion of public utterances or statements of a seditious or 
disloyal nature, commends itself to the earnest consid- 
eration of our citizens. 

The American Defense Society has been waging a 
successful campaign against various forms of pro-German 
activities throughout the entire country and in its appeal 
for the support of congress, is doing a worthy work to 
help stamp out those influences that clog the wheels of 
a successful prosecution of this war, which is the nation’s 
chief business, 

The use of the printed petition, plus the personal 
efforts of all patriots will aid in making a success the 
presentation of this most serious question for national 
recognition. The might of incensed public opinion has 
proved a most influential factor in the shaping of ad- 
ministration policies. There is no question of the success 
of any work when properly directed through the right 
channels, having as its main object the attaining of a 
conclusive victory against Prussianism. This line of 
activity comes under the society’s motto of “Serve at the 
'ront—or—Serve at Home.” 

PETITION OF THE PEOPLE OF THE UNITED STATES 
OF AMERICA TO THE CONGRESS 
AT WASHINGTON, 

_ Whereas the security of the United States and the success 
ot our arms are endangered by the activities of disloyal persons 
and organizations within the borders of our country, we, the 
citizens of the | nited States whose names are hereto subscribed, 
do hereby petition the Congress of the United States to enact 
forthwith a law imposing punishment upon all persons or 
organizations responsible for pro-German activities, or for the 
publication of public utterance of statements tending 

To impede or interfere with the operations or success of the 
United States in war, or in recruiting or enlistment, or 


_ To hold the Government of the United States or any of our 
allies up to ridicule or obloquy, or 


To cause disloyalty or refusal of duty on the part of any 
person in connection with the war. 








— 
NAME | STREET. CITY 
ADDRESS 
| 1, 

— “ 
| 
= , Re Ye 
| 
Note.—Please get signatures and return to American De- 


fense Society, Fourth avenue at Twenty-third street, New York 
City, as soon as possible. 
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Progress of Los Angeles Merger 

Consolidation of the two telephone systems of Los 
Angeles by the Southern California Telephone Company 
is progressing rapidly, it was announced by Superin- 
tendent Charles F. Mason. The fundamental work of 
connecting the automatic and manual exchanges is well 
under way. 

Because of the war, the transformation will not be 
completed as quickly as was expected. The government 
has taken many of the company’s expert men and is using 
all the output of the equipment factories at present. 

How extensive the improvement of the telephone 
service will be may be judged from the fact that the com- 
pany plans to spend 51,183,340 on the operations. This 
sum will be used not only for the actual consolidation 
of the two systems, but for betterments to the service. 

The directors have voted $15,680 for a number of 
smaller improvements that were not included in the com 
pany’s budget. These changes will be effected in the 
Main, Olive, South and Wilshire districts. 

In discussing the contemplated expenditures of the 
company and the present difficulties in perfecting the 
linking of the two systems, Superintendent Mason said: 

“It must be remembered that this consolidation and 
the improvements which go with it are being called for 
in war time, when there is not a factory in the United 
States that is not overcrowded with work, when materials 
are difficult to obtain and when men themselves have 
been called to the front. 

“The entire signal service of the United States gov 
ernment must be equipped before the factories and ware- 
houses can give us anything. It should also be remem 
bered that from time to time the government has stepped 
in and enlisted complete signal service corps units from 
among the best employes of the telephone and telegraph 
companies throughout the United States.” 


Foreclose Home Telephone Bonds 

A decree of foreclosure of mortgage indebtedness 
upon two series of bond issues of the Home bpp em 
& Telegraph Company of San Diego, Cal., and the San 
Diego Home Telephone Company that was the successor 
of the first named corporation, was granted by Superior 
Judge Sloane to the Title Insurance & Trust Company, 
of Los Angeles, and the Union Trust Company, of San 
Diego, the plaintiffs in the suit. The amount of the in 
debtedness is $738,400 and the sale of the property by a 
commissioner was ordered. 

A sale commissioner, to be appointed later, 
required to furnish a bond in the sum of $25,000. 

Fees in the sum of $5,000 each were awarded to the 
attorneys for the two trust companies, Lucius K. Chase 
for the Los Angeles company and A. H. Sweet for the 
Union Trust Company. In the suit Sherman Lacey rep- 
resented the Home Telephone & Telegraph Company of 
San Diego, and John H. McCorkle the San Diego Home 
Telephone Company. 


will be 


Calling Back 


The calling back practice recently introduced by the 
Michigan State Telephone Company in the Marquette, 
Houghton, Calumet and Ironwood exchanges has already 
given results that are regarded as not only assuring its 
permanence in these cities, but as meaning its gradual 
introduction in other upper peninsula exchanges. 

The purpose is to improve the service by giving sub- 
scribers the earliest possible connections with telephones 
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that are busy when the first call is made. The practice 
was first introduced in Marquette. For the week the 
number of completed calls averaged 230 daily. In 
Houghton, the largest exchange in the upper peninsula, 
it ran 1,000, and in Calumet about 800. 

When the operator now finds a line called for in use 
she says: “The line is busy. Shall I call you?” This 
phraseology will only be employed while the public is 
being familiarized with the new service. The phrase 
“The line is busy” will then be used, and the subscriber, 
if he so desires, will be expected to ask to be called. 

A ticket record is made of each call on which a busy 
report has been given and a request for a later call has 
been made. It shows the time of original call, time of 
completed call, or cancellation of the call, as the case may 
be. The number desired is then tested every minute until 
the line is found not busy. The operator then calls the 
subscriber who originally made the call and asks if the 
connection is desired. In case an affirmative reply is re- 
turned, the call is reported as completed. If a negative 
reply, it is reported as cancelled. 

If the called number is still busy after fifteen min- 
utes of tests for the line the operator reports to the sub- 


scriber seeking the connection, and asks whether it is 
still desired. If it is, the test calls are continued until the 
number is obtained, or until another fifteen minutes has 


passed, when there is again a report to the subscriber. 


Bristol-Cumberland Mateo Discussed 


Representatives of the Bristol Telephone Company 
recently discussed the details of their proposed merger 
with the Cumberland Telephone Company before a joint 
session of the Bristol, Tenn., commissioners and Bristol, 
Va., council in the Virginia court house. 

The question of rates, equipment and nature of im 
provements were discussed in detail by various members 
of the two bodies and Albert Parlett, president of the 
Bristol Telephone Company. Judge John W. Price, H. G 
Peters and Mr. Parlett represented the telephone in- 
terests. Mayor George M. Warren, City Attorney 
Donald T. Stant, City Attorney Judge C. J. St. John 
and one or two others participated in the discussion. 
H. H. Galloway acted as chairman of the conference. 

It appeared that the only reluctance on the part of 
the council and commissioners in granting the franchise 
hinged on the proposed schedule of rates. Mayor Warren 
finally suggested that the following schedule would 
probably appeal more to the favor of the two bodies; 


business telephone, one party, $4; two parties, $3, and 
four parties, $2; residence telephones, one party, $2; 


two parties, $1.50, and four parties, $1.25. The rates 
submitted in the tentative franchise were slightly in ad- 
vance of this schedule. Other members of the conference 
stated that they regarded the proposed schedule too high 
for local conditions and indicated that they would insist 
for some alteration nearer the figures suggested by 
Mayor Warren. 

Mr. Parlett stated decisively that his interests, 
templating the improvements discussed, could not possibly 
meet the rate suggested by Mayor Warren. He said their 
proposed rate had been adopted in other cities the size 
of Bristol and believed it was a fair and reasonable scale. 


con- 


The officials of the Bell telephone system voted to 
contribute to the Y. M. C. A. home ties campaign being 
conducted under the auspices of the National War Work 
Council the sum of $100,000. 
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Public Utility Commission News 


Reports Concerning the Activities of State Regulating Bodies in the Telephone Field 





Minnesota 
; 7 ies. | RED W. PUT 
a >. % NAM, of the 
“ts: 4 aw irm 0 
(green and Putnam, 
Red Wing, Minne 
sota, has been ap 


pointed by Governor 
Burnquist to succeed 
Charles I. Elmquist, 
who, as a member of 
the Minnesota Rail 
road and Warehouse 
Commission, served 
the state for nine 
years. Mr. Elmquisi 
resigned from the 
commission to be 
come solicitor to the 
valuation committee 
of the National Asso 
ciation of Railroad 
and Utility Commis 


sioners. Mr. Putnam 


I P ia? ; 

Minnesota ; was born in Red 
Wing, Minnesota, November 15, 1883, and is a son of 
Mr. and Mrs. W. H. Putnam. His father served four 


terms in the Minnesota Legislature. He is a direct de 
scendant of Lieutenant David Putnam, brother of Gen 
eral Israel Putnam, both of whom served in the American 
Revolutionary Army. Mr. Putnam’s father was reared 
on the old General Putnam farm near Danvers, Mass. 
\fter graduating from the Red Wing High School Fred 
Putnam entered the University of Minnesota and was 
graduated with the class of 1906. He was a member of 
the Phi Kappa Psi fraternity. Later he studied law at the 
University of Michigan, graduating with the class of 
1909. At Ann Arbor he became a member of the Phi 
Delta Phi. Upon his graduation he returned to Minne 
sota and entered the office of Attorney General George 
P. Simpson. Later he was with the law firm of Keith, 
Evans, Thompson & Fairchild, Minneapolis. Mr. Put 
nam entered upon his duties as commissioner November 
15. 

Charles FE. Elmquist severed his connection with the 
Minnesota Railroad & Warehouse Commission Novem 
ber 14, and left that evening for Washington to assume 
his new duties as solicitor for the Valuation Bureau main 
tained by the National Association of Railroad and Util 
ity Commissigners. In leaving Mr. Elmquist made the 
following statement: 

I wish to thank the people of Minnesota for the confidence 
which they have reposed in me during the past nine years, and 
the opportunity for service which has been extended. I feel that 
the work in which I have been engaged has given me some quali- 
fication for the new service which I am about to begin. Two 
years ago the National Association of Railroad Commissioners 
created a special committee of seven members to consider valua- 
tion questions and to employ counsel. Hon. Clyde B. Aitchison 
of Oregon was selected to represent the states at Washington in 
all proceedings in connection with the physical valuation of rail- 
roads now pending before the Federal Government. Upon the 


first of October he became a member of the Interstate Commerce 
Commission, 


and will be succeeded as solicitor by myself. No 





more important economic question confronts the American peo- 
ple than the valuation of railroad properties. Upon its successful 
completion rests just and equitable taxation, fair issuance of 
stocks and bonds, the establishment of reasonable passenger and 
freight rates, and ultimately, the proper amount to be paid by the 
government for these properties if the people conclude to own 
and operate the railroad systems of the country. There is a 
wide difference of opinion as to the policy and methods to be 
pursued in arriving at this valuation. It will be my purpose to 
present arguments upon the public side of this controversy, and 
in this work I hope to be able to render to Minnesota even more 
valuable service than I could as a member of the State Railroad 
Commission, 


The application of the Knapp Telephone Company to increase 
its rates was heard at Cokato, Minnesota, on March 20, 1917. 
The Knapp Telephone Company is a mutual concern, organized 
in 1903, for the purpose of furnishing telephone service to its 
members and patrons as cheaply as possible without profit to Its 
shareholders. For some time past, the company has been fur- 
nishing service to its stockholders at the rate of $5.00 per annum 
and to non-stockholders at the rate of $10.00 per annum. The 
application asks authority to increase its rate for telephone serv- 
ice to all subscribers to $12.00 per annum. Its entire list of sub- 
scribers is composed of farmers, with the exception of a few 
country stores and two or three small business concerns in the 
village of Knapp, Minnesota. 

The company has forty stockholders and until recently each 
held one share of stock valued at $35.00. This value was based on 
the cost in money to the stockholder, plus their labor in con- 
structing the plant. The stockholders in each case furnished 
their own telephone instruments. A short time ago, the company 
purchased from the stockholders the telephone instruments and 
paid for them by arbitrarily increasing the value of their stock 
from $35.00 to $50.00 per share, thus making the present capitali- 
zation $2,000.00. The company operates a small switchboard in 
the village of Knapp and has arrangements for a free interchange 
of service through connections with Howard Lake, Stockholm, 
French Lake, Kingston, Dassel and Kimball. The system con- 
sists of 56 miles of pole line, carrying 80 miles of No. 12 Iron 
Wire, serving 161 subscribers. The company has kept no record 
of the cost of its plant and equipment, but estimate its present 
value between $4,000.00 and $4,500.00. Considering the amount 
of plant in service and that considerable reconstruction work has 
been done during recent years, the value placed upon the plant 
by the telephone company is apparently reasonable. 

An examination of the company’s books of record and 
account show that no dividends have ever been paid to its stock- 
holders and that no provision has been made at any time for 
depreciation; that the company has not been making any money 
and that it has been necessary to assess the stockholders to pro- 
vide funds for such reconstruction work as has been necessary. 
On several occasions the company has found it necessary to bor- 
row money in order to pay the operator. The total revenues of 
the company for the years 1914, 1915 and 1916, were $1,203.50, 
$1,274.05 and $1,409.64, respectively. The total operating ex- 
penses, including taxes for those years, were $810.42, $1,457.51 
and $1,391.88. Using $4,300.00 as the value of the plant, the com- 
pany lacked $122.92 of meeting a reasonable depreciation charge 
at 6 per cent and earning a 6 per cent return on the value of its 
property in 1914. In 1915, it lacked $699.46, and in 1916, $498.24. 
Under the proposed rate, the company would earn 6 per cent 
depreciation, 6 per cent on the estimated value of the plant, and 
have only $149.24 for surplus. To furnish telephone service to 
stockholders at rates less than the regular rate, is unlawful and 
discriminatory. The commission has previously ruled that stock- 
holders must receive returns in the way of dividends rather than 
in preferential rates. In consideration of the facts in this case, 
the Commission is of the opinion that the application should be 
granted 

It is therefore ordered that the Knapp Telephone Company 
be permitted to increase its rate for telephone service to all sub- 
scribers, from $10.00 per annum to $12.00 per annum, effective 
November 1, 1917 


In the complaint of F. H. Kulle relative to the refusal of 
the Alvarado Telephone Company to furnish him with telephone 
connection, examination of the verified petition and answer dis- 











a 


282 TELEPHONE ENGINEER. 


closes that the complainant has had telephone service for a period 
of six years over a rural line connected with a switchboard at 
Alvarado; that during the month of June, 1917, he entered into 
a verbal agreement with O. M. Smith, president of the Alvarado 
Telephone Company, under the terms of which he was to haul, 
free of charge, a sufficient number of poles and the wire to con- 
struct one-half mile of telephone line, with the understanding 
that the line running south of the complainant’s farm was to be 
left in service as far as his next neighbor, a distance of one and 
one-half miles. 

This agreement was submitted to the board of directors of 
the Alvarado Telephone Company, who refused to sanction the 
proposition, ordered the construction of the line between the 
P. H. Kulle and Paul Dageberg farms and the dismantling of 
one mile of line south of the complainant’s farm. This mile of 
line was ordered removed because there are no farmers living 
near it and because the material was required for the extension 
of other lines. 

The telephone line from the north terminating at the Paul 
Dageberg farm, is known as Line No, 29 and serves nineteen or 
twenty telephones. The telephone line from the south terminating 
at the complainant’s farm is known as Line No. 15, and serves 
twenty-four telephones. The re-arrangement of the lines would 
result in the transferring of the complainant’s telephone from a 
line serving twenty-four stations to a line serving nineteen or 
twenty stations, and should improve his service to a small extent. 
The complainant refuses to accept service over Line No. 29 for 
the reason that he wishes to be able to converse with his nearest 
neighbor to the south without the necessity of a connec- 
tion through the switchboard. The company has not refused 
telephone service to the complainant but only desires to transfer 
his telephone to another circuit than that from which he has 
been receiving. 

The commission is of the opinion that a telephone company 
has the right to re-arrange subscribers’ lines and circuits and 
re-group subscribers by transferring them to other circuits when 
it does not impair the service, and when, in the judgment of the 
company, it is to its interest to do so. 

In this case, the re-arrangement of the lines which would 
require the complainant to obtain a connection through a central 
office in order to communicate with his nearest neighbor to the 
south, should not materially impair his service, and the fact that 
his telephone would be connected to a line serving fewer sub- 
scribers ought rather to improve the service to the complainant, 
the re-arrangement further permitting the company to use the 
material of a portion of the line not now required to serve sub- 
scribers for extensions. The complaint is therefore ordered 
dismissed. 


Alabama 


The next hearing in the case of the city of Birming- 
ham against the Southern Bell Telephone Company, 
before the Alabama public service commission, will be 
held in Montgomery, on December 4, the taking of testi- 
mony in Birmingham having been completed. 

The telephone company will cross-examine the wit- 
nesses introduced by the city at the meeting in Montgom- 
ery and will put several of its own witnesses on the stand. 
The hearing was for the purpose of taking the testimony 
of the witnesses for the city and several expert witnesses 
were heard. 

The hearing was closed with the testimony of Dr. 
E. W. Bemis, who was the chief witness for the city. He 
testified as to the amount of depreciation in the com- 
pany’s properties and their present value, and stated that 
he was of the opinion that under present operation the 
city had a surplus of at least $35,000, which could be 
used to make up any loss in revenue caused by the grant- 
ing of lower rates. 

W. E. Bemis, son of Dr. Bemis, and a prominent 
engineer, was also an expert witness for the city. The 
hearing was attended by the entire public service com- 
mission. 


California 
The commission has authorized the Southern Cal- 
ifornia Telephone Company to issue $737,100 common 
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capital stock to the Pacific Telephone and Telegraph 
Company in exchange for certain properties which con- 
sist of the additions and betterments to the systems of 
the Home and Pacific companies in and about Los An- 
geles since their amalgamation in the Southern California 
company. 

The Klamath Telephone and Telegraph Company, 
which operates in Siskiyou county, and in Klamath 
county, Ore., and operates a telephone system from Ager 
to Dorris, in Siskiyou county, has filed an application for 
authority to extend its line from Dorris to Macdoel, 
twelve miles, and thence to Mt. Hebron, two miles. 


The commission has extended until February 22, 
1918, the time within which the Fowler Independent 
Telephone Company of Fresno county may reconstruct 
its system to comply with the provisions of the laws of 
California. 


Florida 


The Florida commission has issued an order grant- 
ing increased telephone rates which had been petitioned 
for by the Gainesville Telephone Company. All of the 
commissioners and their electrical engineer, George B. 
Ames, are hearing at West Palm Beach a petition of the 
telephone company there to raise its rates. 


Illinois 

About forty members of the Independent telephone 
companies of the state, members of the Illinois Indepen- 
dent Telephone Association, comprising sixty companies, 
were present at a hearing before Telephone Expert Bur- 
gess of the state public utilities commission, in which the 
association asked for permission to increase rates on 
telephones twenty-five cents per month, with the under- 
standing that the increase shall be rebated when rentals 
are paid on the fifteenth of each month. 

No one appeared in opposition to the proposition. 
Former State Senator Orville F. Berry, of Carthage, 
general counsel for the association, represented the inde- 
pendent telephone companies at the hearing. 


Indiana 

The public service commission has entered its formal 
order, approving the sale of the South Bend Home Tele- 
phone Company to the receivers of the Central Union 
Telephone Company, a case which has been the subject 
of negotiations between the companies and the cities of 
South Bend and Mishawaka and the Independent tele- 
phone associations’ members in Indiana for some time. 

The South Bend merger is so guarded in the order 
that the rights of the Independent companies throughout 
the territory are protected adequately, various inclusions 
in the order specifically protecting toll and similar busi- 
ness of the Independents, after the merger is concluded. 

Edwin Corr, of the Indiana public service commis- 
sion, heard evidence and arguments on a case filed before 
the commission by the Central Union Telephone Com- 
pany, which complains that the Postal Telegraph Com- 
pany in Indiana is invading the telephone field and using 
its wires as telephone wires. 

Representatives of the Postal, in turn, argued that 
the Central Union was using its own telephone wires for 
telegraph purposes, both in connection with the American 
Telephone and Telegraph Company’s business and in con- 
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nection with its own business. Each company contends 
that the other was organized to operate in its own sepa- 
rate field. . | A: 
The commissioners adjourned the hearing indefinite- 
ly while they investigate the question of jurisdiction. Mr. 
Lewis said that if it is found the controversy is one that 
involves only alleged violations of charter rights, the com- 
mission’s jurisdiction will not cover the situation. 


Ele Stansbury, attorney-general, has given an opin 
ion to the public service commission of Indiana, in which 
he says there is doubt as to whether the commission would 
have authority to order physical connection of telephone 
properties, where there has been no effort on the part of 
either telephone company to agree on such physical con 
nection, or whether it can order such connection to be 
made only on the petition of one of the telephone com 
panies interested. 

After discussing various points of law bearing on 
the question, the attorney-general says: “I am inclined 
to the opinion that such construction (granting the com- 
mission such authority) may be made, but there is at 
least some doubt.” 


The Dunlaps Telephone Company has been ordered 
to install a telephone in the home of J. M. Teall, of north- 
east of Elkhart, by the Indiana public service commission. 
The decision was announced after a session held by the 
commission near Elkhart. 

Four years ago Mr. Teall, who lives on the north 
side of the St. Joseph river, asked to have a telephone in- 
stalled, but the Dunlaps company announced that it would 
accept no new business, and refused to install the tele 
phone 


Maryland 


R. V. Marye, of New York, general counsel of the 
Bell Telephone Company, has submitted to the Public 
Service Commission, in connection with a communication 
from him in new construction work, a copy of a letter 
addressed by Secretary of War Baker to the chairman of 
the Indiana Public Service Commission, in which an 
appeal is made that no new construction work of any 
kind shall be undertaken that would place hindrances in 
the way of winning the war by diverting men, material 
and other resources from the government. Because %f 
the demand of the government upon the telephone com- 
pany Mr. Marye said that not only is new work being 
restricted, but it may be necessary to place an embargo 
on all extensions. 


Application having been made to the Public Service Com- 
mission by the C. & P. Telephone Company of Baltimore City 
for an indefinite postponement of hearings upon the proposed 
new rate schedules of the company on the ground that war con- 
ditions make inexpedient and unadvisable such hearings and any 
changes which might be made in the company’s existing rate 
schedules and practices as the result thereof; and it appearing 
to the Commission that the question of such indefinite postpone- 
ment is a matter in which the public is or may be greatly inter- 
ested ; 

It is therefore ordered, that the matter be set for public 
hearing before the Public Service Commission on the fifth day 
of December, 1917, at 10 o’clock a. m. at the office of the Com- 
mission, Baltimore, Maryland. 


Massachusetts 
The question has been raised whether hotels have a 
right to charge more than the prescribed rate for a tele- 
phone call. At some of the hotels the rate is higher than 
the rates charged at the other telephone booths, and com- 
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plaints about it have been registered with the Public 
Service Commission. William H. O’Brien, chief of the 
telephone department of the Commission, said that the 
commission deems it of sufficient importance for a public 
hearing, in order that it may be judicially determined 
whether the hotels have a right to make the extra charge. 

The commission may take the view that the hotels 
are buying telephone service from the New England 
Telephone Company and selling it to the guests as they 
would sell any other commodity, and if the transaction 
is to be regarded in that light it also may be construed 
that the hotels have gone into the telephone business. 
They may have that right, but if they engage in it as a 
business they may come under the regulations of the 
Public Service Commission, as the telephone companies 
are required to file annual returns with the Commission. 

Complaints of this nature are pouring in upon the 
Commission, which is considering them, and pressure is 
being brought for an early decision. Those who protest 
against paying double the regular tariff contend that un- 
der the law the hotels have no authority to go into the 
telephone business, which, they say, is practically what is 
being done when these houses set up rates of their own 
making. 


Michigan 

A request to raise its rates in forty-two towns and 
villages in Michigan has been filed by the Michigan State 
Telephone Company with the state railroad commission. 
The towns for which increases have been asked by the 
Bell system are scattered. They are divided into two 
groups based on the number of subscribers. The com- 
pany proposes a flat rate for each group and in nearly 
all instances the proposed rates show considerable in- 
creases. 

The first of the Michigan State company includes 
\lgonac, Armada, Belleville, Berrien Springs, Carson- 
ville, Chelsea, Clarkston, Dearborn, Dexter, Eau Claire, 
Farmington, Galesburg, Holly, Manchester, Marine City, 
Martin, Milan, New Buffalo, New Haven, Otsego, Ox- 
ford, Plainwell, Redford, Richland, Rochester, Romeo, 
St. Clair, Scott, South Lyons, Three Oaks, Utica, Vicks- 
burg, Washington, Whitmore Lake and Willis. 

All these places have less than 600 subscribers and 
the proposed new rate for all is: One party line, busi- 
ness, $24; residence, $18; four party line, $15; private 
branch exchange with trunks, business, $24; residences, 
$18; farm line within five miles of the central exchange, 
business, $18; residence, $15; farm line in excess of five 
miles from central exchange, business, $21; residence, 
$18; extension sets, business, $6; residence, $6. 

Group two consists of the following: Birmingham, 
Buchanan, Howell, Lapeer, Northville, Plymouth and 
Royal Oak. 

In these the number of subscribers runs from 600 to 
about 1,000 and the new schedule of rates proposed: One 
party line, business, $30; residence, $18; four party line, 
business, $24; residence, $15; private branch exchange, 
business, $30; residence, $18; farm line within five miles, 
business, $18; residence, $15; farm line beyond five miles, 
business, $21 ; residence, $16; extension sets, business, $6; 
residence, $6. 

The Citizens Telephone Company, of Grand Rapids, 
is preparing petitions to the state railroad commission for 
permission to revise and standardize telephone rates in 
twenty-two of its exchanges. The revision will be up- 
ward and this, it will be contended, is absolutely necessary 
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because of the increased cost of materials and operation. 
Some of the exchanges have the same rates now as in the 
beginning and the plan is to bring them up to a uniform 
level according to size. The exchanges are divided for 
purposes of rate making into three groups. 

The first group is of exchanges with up to 300 sub- 
scribers and the proposed rates will be: One party busi- 
ness, $21; one party residence, $17; four party business, 
$18; four party residence, $15; rural lines, $17. In the 
first group are Ada, Grattan, Clarksville, Harvard, Free 
port, Moline, Martin, Leroy and Tustin. 

The second group is of exchanges from 300 to 700 
subscribers and the proposed new rates are: One party 
business, $24; one party residence, $18; four party busi 
ness, $21; four party residence, $15; rural lines, $17. In 
this group are Bellevue, Caledonia, Middleville, Nash- 
ville, Reed City, Rockford, Saranac, Vermontville and 
Lowell. The exchanges at Greenville and Ionia are 
larger, but they are placed in the same group and the 
same rates are asked for. 

Cadillac is the only town in the third group with sub- 
scribers up to 2,000 and the rates asked for are: One 
party business, $30; one party residence, $18; four party 
business, $24; four party residence, $15, and rural, $18. 

A meeting of the exchange managers was held to 
arrange for the observance of the necessary formalities. 
Notice of the proposed new rates must be posted in each 
town for a certain period, then the petition filed with the 
state commission 


Missouri 

The Public Service Commission is considering tes 
timony to determine whether the Bell Telephone Com- 
pany of St. Louis was entitled to the increased rates on 
business telephones allowed by the commission, effective 
March 31, 1916. 

When the commission, as then constituted, granted 
an increase upon direct business telephones from $78 to 
$90 a year and permitted the company to make other ad 
justments of business phone rates, it directed the com 
pany to report its earnings and operating expenses at the 
end of one year, which was March 31, 1917. 

Company officials made this report and the commis 
sion began the taking of testimony to determine whether 
items of expense charged up against the earnings are 
proper charges against the company. 

One of such items of expense was the sum of $116, 
335 paid to the American Telephone and Telegraph Com 
pany, which owns 98 per cent of the stock of the Bell. 
This sum represented 414 per cent of the gross earnings 
of the Bell for the trial period of one year. 

This 4% per cent allowance to the American Tele 
phone and Telegraph Company was disallowed by the 
commission when it authorized the increased business 
rates. 

P. O. Hale, general manager, and other company 
officials testified this allowance is for the use of certain 
patented devices, legal, accounting and engineering serv- 
ices performed by the holding company. 

The amount which the company will be permitted to 
charge off for depreciation also is under scrutiny by the 
commission. The company’s experts figure a deprecia- 
tion charge of nearly 6 per cent, which on the earnings 
during the trial year would have amounted to $541,847. 
The commission in its original order allowed about 3 per 
cent which upon the trial year earnings would have been 
only $380,260. The difference is $161,587. 

The commission, in its original order, held that a 
return of 6 per cent was compensatory. 
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Charged up against the earnings of the company 
during the trial year was a special cash payment of $41,- 
368.98, paid to employes of the company. 

Hale said this payment was necessary to retain ex- 
perienced employes who declared they were unable, by 
reason of the advanced living prices, to get along on their 
salaries. 

Hale also justified fully the payment of the 4% per 
cent of gross earnings to the American Telegraph and 
Telephone Company declaring that the services rendered 
by the holding company would cost the Bell a larger sum 
than that if performed through its own officials 

V. V. Huff and Wm. T. Bellamy, attorneys for the 
city of Marshall in the matter of the proposed increase of 
telephone rates, received a message from the Public Serv- 
ice Commission that Commissioner Blair would be in 
Marshall December 13 for a hearing. 

\ valuation of the Southwestern Bell Telephone Com- 
pany’s property at Marshall will be made in order to de- 
termine the justness of the claim for higher rates 


Nidan 


Some ironclad restrictions as to what may be done 
with the additional revenue to be realized from an in- 
crease of rates which the State Railway Commission is 
granting to the Dundy County Mutual Telephone Com- 
pany of Benkelman, are included in Commissioner’s Wil- 
son’s order. 

The question of “watered stock” is dwelt upon and 
the opinion establishes a precedent which will undoubt 
edly be important in the determination of other matters 
Payment of dividends upon any capitalization which 


does not represent a direct investment of money put in 
by the stockholders is forbidden. 
The order states that all funds in excess of legitt- 


mate operating expenses, taxes and the payment of divi- 
dends on this basis must be held by the corporation in 
trust for t who use its service. 

The new rates are made subject to complaint by any 
interested party and an objection, when presented, “‘shall 
automatically suspend said rate until final hearing and 
determination,” the order reads. 

One of the features of the order is that revenues 
derived from toll business must be counted in with the 
earnings on local exchange traffic. In the past, telephone 
companies have made it a practice to separate these earn- 
ings and only a small portion of the toll revenue was 
credited to the local plant. That toll business is an aux- 
iliary to the local business and should be included with 
it, is Commissioner Wilson’s opinion. 

The commission’s finding fixes the rates at $1.50 per 
month on business telephones; $1 a month on residence 
phones and 33% cents for switching service. Hereto- 
fore the rates charged were $1.14 on business instru- 
ments, 79 cents on residence phones and 33% cents for 
switching service. It is estimated the present revenue of 
$2,400 per year will be increased to $3,276. 

On provision of the order is that the company shall 
change its service from the old grounded system to metal- 
lic, or common battery. 


+ 
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New Jersey 
Under a decision of the Public Utility Commission, 
the New York Telephone Company is directed to revise 
its tariff schedules for New Jersey to bring a reduction 
of not less than $800,000 in its annual net earnings. The 
company was given sixty days to file revised tariffs 
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In an accompanying decision the board held that the 

rates charged by the Bell system in the central and south- 
ern sections of the State and along the Delaware Valley 
are not unreasonable and will hear no reduction under 
present conditions. It was shown that while the earnings 
of the New York company on a valuation of $30,000,000 
fixed by the board exceed 10 per cent, those of the Bell 
system are less than 3 per cent. Eight per cent was held 
to be a reasonable return for the New York company. 
\ third decision refused to sanction the proposed 
consolidation and merger of the New York Telephone 
Company and the Delaware and Atlantic Company on the 
ground that it should be brought about in such a manner 
as to include only the property of the New York com 
pany situated in New Jersey. The companies were given 
permission to amend the petition or file a new one em 
bodying the views of the board. 

'The opinion stated that the plan of making indi 
vidual States constitute a unit for operating companies is 
in line with the general policy pursued elsewhere by the 
Bell system, and that this policy possesses obvious ad 
vantages in the fixation of rates, approval of the issuance 
of securities and other matters affecting the operating 
companies. 

The board found the physical property of the 
Delaware & Atlantic, excluding non-physical values or 
intangible property is more than $6,000,000, while the net 
revenue for 1916 was $141,606, or less than 3 per cent 

lestimony as to the valuation of the New York Tele 


tnat 


phone Company's property in New Jersey was conflict 
ing. The board concluded that the cost of reproducing 
the physical property as of June 30, 1916, would be be 
tween $31,000,000 and $32,000,000. Depreciation also 
resulted in conflicting testimony. The board held that 
depreciation, excluding land and rights of way, is ap 
proximately 13.4 per c or 12.56 per cent on all the 
physical property. 

The correct method of computing net earnings fot 


1916 Was al oO lisputed. 


[he company held these amount 
ed to $3,040,352. 


Ixxperts employed by tl 
$3,288,344 


1e board placed 
while the calculations 
a member of the board’s staff placed the return 
$3,572,501. The board held that the claim of 


1 
tne ne 


made by 


4 
| 


earnings at 


._ 4 


as high as 


the company was $200,000 too low and fixed the earn 
ings at $3,240,352. The decision concluded as follows: 

Having regard f hes siderations, the judgment of the 
yoard on the entire record is that in holding the balance even 


between the utility and its patrons, 


protecting the company in a 
fair return in the future and 


its patrons against the exaction of 
unreasonable rates, the rates of the company should be read- 
justed so as to effect $800,000 in its annual net 
earnings 


reduction of 


New York 

Because in 1911 the Lewis & Hall Telephone Com 
pany of Manlius issued three shares of its capital stock 
without first obtaining permission from the Public Serv 
ice Commission and sold the stock for less than its par 
value, the treasury of the company has recently been en 
riched by $45 

The stock was issued and sold to furnish the balance 
of funds needed to purchase additional equipment in the 
form of thirty-four second-hand telephone sets and an 
automobile truck. While checking up reports a short 
time ago the commission’s division of statistics and ac- 
counts discovered that the stock had been issued without 
formal consent of the commission being obtained, and 
the matter was referred to the division of capitalization 
for further investigation. The fact was there developed 
that the shares, which had a par value of $100, were sold 
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for $85 each, and an explanation of the circumstances 
was sought from the telephone company. 

The reply of the company to the queries of the com 
mission set forth that in issuing and selling the shares 
without first applying for permission the directors be- 
lieved that they were within their rights, inasmuch as the 
stock was treasury stock which had been issued and re- 
turned to the treasury. In view of all the facts, the Pub 
lic Service Commission ruled that the transaction could 
be legalized if the purchasers paid into the treasury of the 
company the difference between the par value of the 
stock and the price for which it was sold. It was said 
last night at the office of the telephone company that the 
ruling of the commission had been complied with. The 
stock was purchased by directors of the company. 


Ohio 

The receivers of the Central Union Telephone Com- 
pany have filed with the state public utilities commission 
a new schedule of rates for exchange service at Colum- 
bus, to take effect January 1, 1918. The new schedule 
makes no change in the rates charged for business serv- 
ice, but does away with the present discount on residence 
rates and fixes the yearly rates for individual line and 
two-party lines residence service at $36 and $24, respect 
ively. This is an increase of 75 cents and 50 cents pet 
month for these two classes of service. 


lhe Piqua Home Telephone Company has been au 
thorized by the state utilities commission to sell its prop 
erty to the Bell interests for $102,000. Present rates are 
to continue until the new owners spend $140,000. in im 
provements. Then the rates will include $42 for busi 
ness telephones, $36 for two-party business, $24 for sin 
gle residence telephones and $18 for two-party line 

\t a meeting of stockholders of the Lima Telephone 
and Telegraph Company it was voted to increase the cap 
ital stock of the company $200,000. The firm is already 
capitalized at $800,000, which will be increased to $1, 
000,000 with the action taken by the stockholders. 

The state public utilities commission recently author- 
ized the Lima concern to sell $60,000 in stock, to pay for 
permanent additions to the working plant. Thirty-five 
thousand dollars of this amount is to be sold in stock, as 
$25,000 has already been disposed of. 

The remaining amount, $140,000 will remain in the 
treasury, so as to meet expenses of the future in further 
improvements. Of the stock to be sold, one-half will be 
common stock and the other half, six per cent, cumula 
tive preferred stock, as to dividends and assets. 


Oregon 
\ hearing in support of the application of the Lake- 
view-Pine Creek Electric Company for an increase of 
telephone rates was held before H. H. Corey, of the Pub 
lic Utilities Commission of Oregon. Prosecuting Attor- 
ney T. S. McKinney represented the company’s interests 
and presented witnesses showing the demand for an all- 
night service due to uneasiness felt in the community as 
a result of I. W. W. and other destructive activities, 
Testimony was submitted tending to show that the com- 
pany enjoys the confidence of the public and is in accord 
with the proposition of a slight increase in rates in order 
to install the night service. 
Engineer W. T. Neil for the commission presented a 
report of the physical condition of the property and its 
valuation as of October 1, 1917. This report shows the 
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value of the revenue producing property, including pole 
lines, wires, cables, substation equipment, switchboard, 
battery and charging equipment, office furniture and sup- 
plies and an allowance of $300 for working capital, in all 
a total of $9,075. Revenue from operations, including 
telephone rentals, long distance charges, connection priv- 
ileges to privately owned lines, and profit on sales of sup- 
plies, ete., amount to $410 per month. Operating ex- 
penses, including salary to officers of the company, em- 
ployees, maintenance and repair of the property, office 
rentals, light, heat and power, interest, taxes, insurance 
and an allowance of $600 per annum for depreciation of 
equipment, reach a total of $380 per month. 


Application having been made by the Pacific Telephone and 
Telegraph Company for authority to discontinue rates maintained 
from Saxe, Umatilla County, Oregon, to various points within 
the state of Oregon, and to discontinue public office at Saxe, and 
it appearing that the rates sought to be discontinued apply from 
a statidn which has been abandoned by the parties for whose use 
it was established, and no public interest will be jeopardized by 
the granting of this application; 

It is ordered that the applicant be authorized to discontinue 
its rates to and from Saxe, Umatilla county, Oregon, as set 
forth in its toll tariff schedule on file with the commission, and 
to discontinue public office at said oun 


Cian 


The introduction of testimony in_ the complaint 
agains the Southwestern Bell Telephone Company is con- 
cluded before Commissioner Campbell Russell. The great 
mass of statistics and mechanical data was turned over 
to the commissioner and his engineer, and will be con- 
sidered prior to the oral argument of case at a future 
date, not yet determined. 

Manager Dougherty stated in reply to a question 
from the commission’s engineer that little trouble was 
experienced in the operation of the business, and that the 
consideration and checking of such trouble would take 
but an inconsiderable time. Upon an ejaculation by Com- 
missioner Russell that the evidence at the previous hear- 
ing indicated that there had been all kinds of trouble, he 
explained that what he referred to was mechanical trou- 
ble since the installation of the new equipment. This 
trouble, he said, had been negligible. 

At certain times in the past, he said, the toll business 
had been more than the exchange here could handle, but 
new circuits had been added, and under ordinary circum- 
stances the business could be taken care of now. Nearly 
all the complaints, he said, were of delay in tool service. 


Pennsylvania 

A boost in telephone rates for Waterford and vicin 
ity is announced by the Erie County Telephone Company 
in a tariff schedule filed with the Public Service Commis 
sion. The principal features are the increase in party 
line and rural business rates and an additional $6 a year 
for each mile beyond one from the central office for ali 
private lines. 


Notwithstanding that it found that the operation of 
the Cochranton Telephone and the Merchants’ and Farm- 
ers’ Telephone Companies, which have lines in Crawford, 
* Mercer and other counties in Northwestern Pennsylvania, 
as competing companies, is uneconomic and w asteful, the 
_ Public Service Commission refuses to sanction a merger 
of the companies, because both were incorporated under 
the general incorporation act, which was enacted the year 
after the present constitution was framed and under 
which consolidation of telegraph companies is forbidden. 
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The commission finds that the telephone companies be- 
long under the classification of telegraph companies in 
the organic law of more than 40 years ago, and refers in 
the decision to the fact that the telephone was unknown 
when the constitution was adopted. 

The companies applied for approval of a merger, 
and the decision states that it has been ascertained that 
they have competing lines, but that the operation of the 
lines “results in a duplication of service and facilities 
which places a burden upon the public” and prevents the 
companies from making extensions necessary to afford 
adequate service. The decision says that, if the question 
of improvement of the service and benefits to the public 
was the only one, it would “unhesitatingly approve the 
application filed. However, the courts have held and the 
Legislature has followed the ruling, that the act author- 
izing formation of telegraph companies included tele- 
phone companies, so that the commission must follow 
the constitutional prohibition of mergers of telegraph 
companies. If it were not for this constitutional provi- 
sion we would hold that the public service company law 
has repealed those provisions of various acts of assembly 
which prohibit the consolidation of telephone companies 
owning, operating or controlling competing lines.” 

Commissioner Rilling has filed a dissenting opinion, 
containing 42 points, in which he holds that the constitu- 
tional prohibition applied only to telegraph companies, 
and that “it is a well-established rule of constitutional 
and statutory construction that the words used must be 
given that meaning which they had at the time of the 
adoption of the constitution or enactment of the statute.” 
He says when the constitution was framed there was no 
telephone, and that the framers of the constitution did 
not mean anything that was non-existent, while when the 
telephone was invented and it became necessary to organ- 
ize telephone companies, and there was no law on the 
books for incorporation, “the courts by a latitudinous 
power exercised in rare cases,” held that, for the pur- 
poses of incorporation, telephone and telegraph com- 
panies might be included as in the same general class. 
He also holds that the public service company law has 
repealed former statutes and that the commission has au- 
thority to approve a telephone merger which would result 
in “more adequate service at more reasonable rates.” 

The Public Service Commission has heard the com- 
plaints of the city of Oil City against the rates of the 
Petroleum Telephone Company, which are alleged to be 
excessive and unreasonable. 


Utah 


The state public utilities commission has ruled that 
the Independent Telephone Company of Monticello pay 
the Midland Telephone Company a maximum connec- 
tion toll of 75 cents a month on each subscriber. The 
ruling is written by Commissioner Warren Stoutnour and 
concurred in by Commissioners Joshua Greenwood and 
Henry H. Blood. 

A protest was entered with the commission by the 
Independent Company because about a year ago the Mid- 
land Company had raised its “switching” charge from 50 
cents to $1 per month per subscriber. The ruling is in 
settlement of the controversy which thus arose. 

Leyland Graham, Salt Lake City, filed a complaint 
with the state public utilities commission, charging that 
the Mountain States Telephone & Telegraph Company 
refuses to reinstall a telephone at his house without first 
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receiving from him $1. The telephone was taken out 
and Mr. Graham wants it put back. 

“On the 17th instant,” Mr. Graham writes to the 
commission, “a check was forwarded the company for the 
rent of the telephone for the months of October and No- 
vember. Monday, the 19th, the telephone was cut out 
and on the 21st we were told that they had just received 
the check and that the telephone would be placed back in 
order, but this was not done and when my wife called 
them up concerning their promise to connect same, they 
informed her that upon payment of an extra dollar the 
telephone would be connected. 

“I wish to protest against this highway robbery and 
also the fact that the company is receiving money for 
service not rendered, they refusing to connect the tele- 
phone and yet accepting money as though the telephone 
was in use.” 

An investigation of the case is promised by the com 
mission at the earliest possible date, so that the Grahams 
will not be deprived of telephone service any longer than 
is absolutely necessary, meantime attention is being called 
to the following rule of the company: 

Should service be discontinued for non-payment of rental, 
toll or other charges, such accounts must be paid before service 
will again be furnished, and if instruments have been removed, 
subscriber shall also pay the regular charge for installing the 
instruments. 


Wisconsin 

The Wisconsin Telephone Company, owning sev 
enty-five exchanges and four sub exchanges, asks the 
state utilities commission to allow the establishment of a 
zone rate to supersede the local rates of the exchanges 
This, its petition says, will not affect fees in the vicinity 
of the exchanges, but will raise them for rural calls 
Hearings will be called in the principal cities and com 
munities interested. 

The railroad commission is not satisfied that such a 
plan would prove equitable and has given notice that it 
will conduct a state wide investigation. Beyond a cer 
tain radius at each exchange the rates would increase by 
zones. These increases in rates would not be the same 
for each exchange, but will vary with the exchanges, 
based on the density of traffic. 

“Before authority is granted to increase the rates 
and charges prevailing, and particularly where the rate 
have been applied heretofore, further and more exten- 
sive investigation should be made and a formal hearing 
should be held,” says the statement issued by the com 
mission. “Attention should be given to the modifications 
which are proposed by the introduction of a system of 
excess radius charges which have resulted in an increase 
of the rates to rural subscribers; to the reasonableness of 
excess charges as such, and, if it be found that the ex- 
cess radius method of applying rates and determination 
of charges is reasonable, the general question of what 
distance should be fixed as a limit of the initial radius 
should be settled.” 


Washington 

In reply to a petition signed by 124 telephone users 
in Hoquiam, who asked the Public Service Commission 
to compel service, the commission disclaimed any juris- 
diction over striking employes or control over service 
during a strike, but offered to make formal investigation 
on condition that it also include any increase of telephone 
rates found necessary to meet increased cost of opera- 
tion. On this point the commission says: 
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If the people who signed this petition have in mind calling 
upon us to investigate conditions, we are willing to undertake to 
serve both you and the company that the public shall not be too 
much discommoded, this with the distinct understanding that we 
are fully to investigate the compensation and hours to service 
of all employes and their working conditions, the service facil- 
ities of the company, and at the same time investigate how far 
the rates of the company, in justice, ought to be changed, if need 
be. to meet increased cost of labor and materials. In onr minds, 
these are coordinate matters and should be adjusted in the same 
proceeding. 

This answer to Hoquiam protestants is designed to 
answer generally other protests that come to the com- 
mission on account of the strike. Many patrons are 
threatening to refuse to pay the regular service charge 
for the strike period unless immediate improvement 1s 
shown. 


South Bend Merger Completed 


The consolidation of the two South Bend (Ind.) 
telephone systems, which resulted in the sale of the prop- 
erty of the Home company to the Central Union system 
for $975,000, has been started, and the trunking together 
of the two systems which is expected to give universal 
service to subscribers of both companies is expected to 
be completed within three or four months. The work is 
a difficult engineering feat owing to the Home system 
being automatic and the Bell manual. 

Harry Shaw, formerly chief clerk in the construction 
department of the Home company at Indianapolis, has 
been transferred to South Bend as manager of the plant 
of the Home system while the work of merging the 
systems is under way, succeeding Elmer E. Daicey, who 
withdraws from the company’s services the first of De- 
cember. 

Mr. Shaw and E. T. Bonds, manager of the local 
Bell system, stated that the work of perfecting the con- 
solidation of the operating equipments of the two plants 
would be done as expeditiously as possible without the 
slightest interruption of service to subscribers of either 
plant. 

It has not been decided which of the two systems, 
automatic or manual, will be adopted permanently by the 
Central Union company, the purchaser of the local prop 
erty of the former opposition interests. Many engineers 
are now at work preparing the records for submission at 
a conference of Central Union engineers from different 
parts of the country. 


Chicago to Great Lakes 


An expenditure of $400,000 has been authorized by 
B. F. Sunny, president of the Chicago Telephone Com- 
pany, for increased cable facilities between Chicago and 
Great Lakes. 

Besides the normal increase in population which 
naturally causes a corresponding increase in the use of 
the telephone, the establishment of military training 
camps at Fort Sheridan and Great Lakes has brought 
about a considerable growth in telephone traffic. To care 
for this growth it has been found necessary to lay a new 
full size underground cable. It will run from the Chi- 
cago toll office to Great Lakes, and complete the Chicago- 
McHenry cable. The Great Lakes-McHenry section of 
this cable was laid about three years ago. 

The new cable will be ready for service by August 1, 
1918, and provides adequate telephone facilities between 
Chicago and Great Lakes for some time to come. 
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New York State Merger 

The Iroquois Public Service Corporation of Syra- 
cuse, N. Y., took over the Oswego County Independent 
Telephone Company of Fulton last month. The deal 
involved several hundred thousand dollars. The fixed 
assets of the Fulton company are $250,000, and there are 
some $85,000 in bonds outstanding. 

It is understood that the Fulton purchase is only 
one of several which are to be accomplished by the Syra- 
cuse concern within the near future. 

The Iroquois Public Service Corporation was or- 
ganized a few months ago, with capital of $1,500,000, of 
which $500,000 is in first preferred stock and $1,000,000 
in common stock. Burt H. Shepherd of the Burt H. 
Shepherd Company, and formerly with the New York 
Telephone Company, is president. Levi S. Chapman is 
secretary and Arthur N. Ellis, president of the City Bank 
of Syracuse, is treasurer. 

The Oswego County Independent Telephone Com- 
pany was organized some years ago and operates tele- 
phones in Fulton, Phoenix and all the surrounding terri- 
tory. H. Lester Paddock, the Fulton paper manufacturer, 
was president; Dr. Charles R. Lee, banker, was vice- 
president, and Arthur W. Wiltsie, capitalist, was 
treasurer. 

As a result of the merger action, Paddock, Lee and 
Wiltse are continued on the board, but the other members 
have been replaced by Syracuse men, Burt H. Shepherd, 
Levi S. Chapman, Arthur N. Ellis and Martin G. Gross- 
man. 

The new directors have elected the following officers : 
President, H. Lester Paddock; vice president and general 
manager, Burt H. Shepherd; treasurer, Arthur W. Wilt- 
sie; secretary, Levi S. Chapman. 

It is understood to be the purpose of the Iroquois 
Public Service corporation either to purchase outright 
the stock of independent telephone companies or a con- 
trolling interest in such companies. With the Fulton 
concern it is intimated that the purchase was outright, 
the three former directors of the Fulton company taking 
stock in the Iroquois company to offset their former 
holdings. 


The Largest Service Flag 

A large service flag flung out from the headquarters 
of the Bell Telephone system at the Telephone and Tele 
graph building, 195 Broadway, New York, is 52 by 32 
feet in size and bears the figures 6,861 in blue stars. 

This number represents the grand total up to the 
present time of employes of the American Telephone & 
Telegraph Company and its associated companies who are 
now enrolled or in actual military service. 

The men of the Bell system have entered every 
branch of the army and navy service and every state in 
the Union is represented in the splendid total. 

One thousand and nine employes of the New York 
Telephone Company are now in military service, and in 
recognition of this fact the company is displaying a lrage 
service flag at its headquarters’ building at No. 15 Dey 
street. 

Although the flag measures 24x40, the number of 
employes to be represented by separate stars is so large 
that it was necessary to adopt the expedient of using the 
numerals 1,009. These numerals are outlined in blue 
stars on the white background. While many of the tele- 
phone men are in the United States Signal Corps, prac- 
tically all branches of the service are represented. 


TELEPHONE ENGINEER. 


Vor. XVIII, No. 6. 


Another service flag bearing the numerals 472 out- 
lined in stars, adorns the entrance to the telephone build- 
ing at No. 24 Walker street, in honor of the representa- 
tives of the telephone company’s Manhattan, Bronx and 
Westchester divisions who are in military service. 

The telephone company is planning to place honor 
rolls in its buildings throughout the state and in northern 
New Jersey, giving the names of the men from each 
building, or the district it represents, who are in some 
branch of military service. 

The largest service flag in Philadelphia is flung to 
the breeze from the front of the Bell Telephone Company 
building, at No. 1631 Arch street. It contains 580 stars, 
representing the total number of employes of the Bell 
Telephone Company of Pennsylvania and associated com- 
panies now in the army and navy. Of this number 220 
are now in France, 202 of them comprising the Ist Tele- 
graph Battalion, Signal Corps, which is now General 
Pershing’s headquarters battalion in immediate charge of 
the telephone construction work radiating from the head- 
quarters of the American expeditionary force. 

A service flag over the doorway of the business office 
of the company at No. 1230 Arch street, contains 167 
stars, representing the number of employes now in the 
service who formerly worked in that building or reported 
to members of the supervisory force who have offices 
there. 

The New England Telephone Company has just 
placed a “roll of honor” at its headquarters, 50 Olive 
street, containing the names of 650 employes now en- 
listed with the allies or in the United States army or navy. 
The “roll of honor” is 15 feet long and seven feet high, 
with 14 panels, so arranged that names can be added to 
it from time to time. 

The flags of the allies adorn the top of the roll, as 
it is with these forces that many of the men are serving. 
The “roll of honor” is in addition to a service flag now 
being made for the company, to be hung from a pole 
on the Oliver street side of the building. 


Ohio Independent Buys Rival 

The Local Telephone Company at Attica, Ohio, 
has purchased the Central Union Telephone Company’s 
interests in Huron county. By this deal the Local Tele- 
phone Company acquires the exchanges of the rival com- 
pany at Norwalk and Perue, and also the Huron County 
Bell Toll Line, thus giving unified telephone service and 
universal long distance connection. This deal is in line 
with the new policy of the Bell Telephone Company 
to either sell or purchase wherever there are competing 
plants. Consolidations have already been effected at 
Marion, Tiffin, Lima, Warren, Plainesville and many 
other points. 


Ohio State Earnings 

With a reduction of expenses, including taxes and 
insurance, from $207,117.46 in October, 1916, to $199,- 
823.91 for October, 1917, the net income of the Ohio 
State Telephone Company for October, 1917, is set 
down at $143,674.91 in the monthly statement. Net for 
the same month last year was $103,148.08. After deduct- 
ing the fixed charges and preferred stock dividends the 
balance available for depreciation and dividends on com- 
mon stock for last month stood at $51,077.13, an increase 
of $27,378.70 over the corresponding month of 1916. The 
depreciation appropriation for October, 1917, was $36,- 
068.58, as against $33,839.58 for 1916. 





DecEMBER, 1917. 


TELEPHONE ENGINEER. 289 


Of Interest to the Trade 


What the Telephone and Accessory Manufacturers Are Doing to Advance the Art 


Switchboard Pamphlet in Colors 

“How will that board look in actual service’” is a 
question often asked by interested buyers. In order 
satisfactorily to answer that question, the Kellogg Switch- 
board & Supply Company has just issued a pamphlet illus 
trating its latest type 50, 100, 160, 240 and 320 line mag- 
neto switchboards as they appear in service. These show 
the switchboards in the natural wood finish, furnishing 
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Pamphlet. 


the buyer with a good idea of the board’s appearance as 
it would look in his own exchange. 

The 100-line board is shown used in connection with 
a table with the operator waiting on a customer, the 
adjustable transmitter arm being in the position best 
suited for immediate use. The maximum equipment and 
dimensions of cabinet are given for each board illustrated. 


Outdoor Cable Terminals 


\ revised bulletin on Type D. O. A. Outdoor Cable 
lerminals has just been issued by the Standard Under 
ground Cable Company in which several new types of 
terminals are described and listed. Among these are the 
Protected Disconnection Terminal, Pipe-Top Terminal 
and Borehole Terminal. 

The Protected Disconnection Terminal, as its name 
implies, is a special design in which the connection be 
tween the terminal and aerial line is made under a porce 
lain hood which can be lifted up with as much ease as in 
opening a switch when disconnection is desired. The 
Pipe-Top Terminal is for use where cables run up tu 
bular poles, posts or pipes, and fastens to the pipe by a 
threaded flange above which is a stuffing-box connection 
for the cable entering the terminal bell which prevents 
the insulating compound from flowing from the terminal. 
In connection with the Borehole Terminal a method is 
described of installing a cable, for supplying current to 
a mine or tunnel, in a borehole by the use of suitable 
terminals, brackets and clamps. 

Che bulletin gives tables of working voltages and 
sizes of conductors for which terminals of certain dimen- 


sions and weights are required, also instructions for or 
dering, installing, etc. It is 6 by 9 inches in size and has 


28 pages. A copy will be sent on request. 


DuPont Products Book 


Another DuPont Products Book has just been issued 
by E. I. Du Pont de Nemours & Company and its asso- 
ciates, Du Pont Fabrikoid Company, Du Pont Chemical 
Works, The Arlington Works and Harrisons, Inc. It 
lists all the products of the above concerns and describes 
their uses as well as who uses them. 

It contains information in which nearly every man 
and home will be interested. 

This large firm is constantly expanding its industrial 
activities along constructive lines and the information 
contained in the new products book is the last word. It 
takes time to print such a book, hence if any new prod 
ucts were put on the market since the book was started 
they may not be listed; but if you are interested in any- 
thing you think Du Ponts should manufacture, write the 
home office at Wilmington, Del., or the nearest branch 
office. 

Should any of the mentioned products be new to 
you the company will be glad to furnish you with addi 
tional information on same or supply special literature 
relative to the particular product in which you are inter- 
ested. 

Few people are aware that the ramifications of the 
explosives business are so extensive and varied that they 
involve the manufacture of various chemicals, distilla- 
tion of wood and of gas tar and the production of the 
chemical bases of industries apparently remote from the 
explosives business. 

On account of the enormous expansion of the busi 
ness, made necessary by the war and by the inability of 
this country to import many of its chemicals and raw 
materials, it became necessary for the Du Pont Company 
to expand its industrial activities, and the purpose of the 
Du Pont Products Book is to tell the public of the hun 
dreds of commodities; makes and sells many of which 
until recently had never been made on this continent. 

A new: Products Book will hereafter be issued at 
least once a year. Every mercantile, professional and 
industrial man should get a copy of this book. 


Stromberg Board for Oil City 

The Petroleum Telephone Company of Oil City, 
Pa., is making preparations for the installation of a large 
main switchboard by the Stromberg-Carlson Telephone 
Manufacturing Company. The new board will replace 
a smaller one which has been giving good service for a 
long time. 

Installation will be made early in 1918 and it is 
hoped the new system will be ready for operation by 
spring-time. 

All improved devices for central energy operation 
will be included in the switchboard equipment. Flashing 
recall, harmonic machine ringing, emergency listening 
and automatic peg counters are some of the features of 
the new equipment. 
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Kellogg Transmitter Stands Fire Test 

After a recent fire at Lancaster, Pa., Tom Haisch, 
wire chief of the United Telephone & Telegraph Com- 
pany, while looking around, found a Kellogg transmitter 
which had, from outward appearance, been in the midst 
of the hottest part of the fire. He was about to throw 
it away, but decided to test it just to see what condition 
it was in. He was surprised to find that it still talked 





After the Fire. 


and did not even seem hoarse as a result of the scorching. 
Mr. Haisch remarked, “The only way to kill Kellogg 
transmitters is to take a club and beat them to death. 


“Gas and F lame” Wante Men 


The first battalion of American soldiers to meet of- 
fensively the gas and fire which the enemy introduced in 
warfare is being organized as the Thirtieth [ngineers, 
Gas and Flame, with headquarters at Camp American 
University, Washington, D. C. 

The battalion is being rescruited from the ranks of 
such civil professions and trades as chemical and mechan 
ical engineering, explosive and gas manufacture, plumb- 
ing and carpentry, and similar trades, and an exception- 
ally high-grade of talent is volunteering. 

Major E. J. Atkisson, Corps of Engineers, a gradu 
ate of West Point and of Cornell, is in charge of organ 
ization. He has specialized in mechanical and electric 
engineering, was formerly director of Electrical and 
Mechanical Engineering, U. S. Army School, and was 
superintendent of locks, Panama Canal. A number of 
recent recruits have come into the battalion directly from 
the Panama Canal service. 

Although the gas and flame service was authorized 
as recently as October 15, rapid progress has been made 
in organization, due to its promise of early service at the 
front and on account of its appeal to men experienced in 
civil trades which lend immediate qualifications for this 
special work. 

It is announced that there is still opportunity for a 
limited number of enlistments for the following classes 
of men: chemists, gas engineers, plumbers, electrical ex- 
perts, pipe fitters, interpreters, mechanics, chauffeurs, ex- 
plosive experts, cooks, gas experts, blacksmiths, carpen- 
ters, clerks and muscular, quick-thinking, resolute men, 
between the ages of 18 and 40 years, for pioneer soldier 
service of high character. Major Atkisson has announced 
that any man possessing the necessary qualifications may 
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volunteer at any recruiting station of the country by ask- 
ing to join the Thirtieth Battalion Gas and Flame, form- 
ing at Washington. 

The recruiting is entirely upon the volunteer basis, 
as it is the purpose of the War Department to organize 
the body from highly qualified material. A number of 
chemists, electricians and mechanics, well-known in civil 
life, were first to respond to the call for this service. 

The recruiting service is requesting employers of 
men engaged in civil pursuits where suitable experience 
for gas and flame service has been obtained, to suggest 
this branch of service to those desiring to volunteer for 
special duty consistent with special training. 


A. A. E. Banquets Engineers 

At a banquet held in the City Club by the Chicago 
Chapter of the American Association of Engineers the 
following prominent engineers were guests of honor and 
enjoyed Captain Robert W. Hunt’s talk on “Our War,” 
in which he emphasized that this is an ‘engineers’ war”: 

Bion J. Arnold, consulting engineer ; 

W. H. Bailey, chief engineer, Illinois Steel Company ; 

A. S. Baldwin, chief engineer, Illinois Central Rail- 
road Company ; 

Edward W. Bemis, consulting engineer ; 

H. M. Byllesby, president H. M. Byllesby 
pany ; 

L. G. Curtis, district engineer, Baltimore & 
Chicago Railway ; 

J. D. Esposito, assistant chief engineer, 
Union Station Company ; 

H. T. Douglas, Jr., chief engineer, Chicag: 
Railroad Company ; 

G. W. Hegel, chief engineer, Chicago Junction Rail- 
way Company ; 

B. E. Hill, master mechanic, Morris & Company ; 

W. W. Hodgson, assistant district superintendent 
American Can Company ; 

Robert W. Hunt, president, R. W. Hunt & Company ; 

George \V. Jackson, consulting engineer ; 

David Lofts, chief engineer, American Steel Foun- 
dries ; 

W. T. Martersteck, chief engineer, Mark Manufac- 
turing Company ; 

C. M. Mock, chief engineer, Metropolitan-West Side 
klevated Railways Company ; 

Arthur Montzheimer, chief engineer, 
and E. Railway Company ; 

I’. J. Postel, supervising engineer, State of Illinois, 
Department of Public Works and Buildings. 

Over 400 engineers were present and were inspired 
by the vivid description of conditions in the warring coun- 
tries as given by a man who for 28 months was in the 
trenches of “No Man’s Land’’—Captain Howard Scott, 
wounded several times and once when a shell pressed his 
skull against the cerebellum was given up as dead. The 
skull was brought back to normal position by means of 
the newly discovered vacuum treatment, the success of 
which was well demonstrated by his inspiring talk. 

Dr. F. H. Newell, head of the School of Civil I-ngi- 
neering, University of Illinois, discussed the activities of 
the American Association of Engineers on “What Are 
We Here for”- 

The organization’s appreciation for service well ren- 
dered by Past President Garrison Babcock, now captain 
in the U. S. Signal Corps, was expressed through the 
presentation of a sabre by W. H. Finley, chief engineer 
Chicago & North Western Railroad Company and first 
vice-president of the association. 
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An Office 


An office is a funny thing: Each morning certain men 

And certain girls and certain boys come into it again 

And hang their coats on certain pegs, their hats on cer- 
tain hooks, 

And sit them down at certain desks in front of certain 
be Oks. 

Phevy all have certain work to do in jus t a certain time 

Concerning certain dollars for a certain fixed per diem ; 

And then at just a cert in hour, in sunshine or in rain, 

They close their desks and hurry out to catch a certain 
‘train. 

An office is a tragic thing when that is all there 1s, 

When each one has his certain work and certain way of 

his 

\nd wallows a certain rut and never seems to see 

That there are certain other ones in life as well as he. 

For we would find a certain fun in certain other ways, 

If we would give a word of cheer on certain busy days 

When problems vex, when certain things require a help- 
ing hand, 

Would give a certain sympathy that mortals understand. 

An office is a pleasant place—at least, a certain kind 

That has a certain brotherhood, where day by day you find 

Some neighbor with a new idea he’s glad to pass along, 

A certain sort of friendliness, a certain sort of song. 

There is a certain duty that we owe to other men 

To help them when they need a lift, to steady them again. 

An office can become in time, to man and girl and boy, 

A certain kind of fellowship, and work a certain joy. 

Douglas Malloch, in American Lumberman. 


Operators Wanted for France 

Experienced telephone operators are needed for im 
mediate service in France with the 23d Engineers, the 
Highway Regiment, which is to rebuild the highways 
for the army in France. This will give telephone men 
who are experienced in switchboard operation a chance to 
serve their country in their special line of work. 

All men between the ages of eighteen and forty may 
enlist for this service before December 15 if they receive 
authorization from Lieut. J. T. Patterson, American As- 
sociation of Engineers, 29 South LaSalle street, Chicago. 
Give a brief statement of your training and experience in 
operating telephone switchboards as soon as possible so 
that your authorization may be granted and you can be 
enlisted by your local recruiting officer. 

After December 15, men between the ages of twenty- 
one and thirty-one cannot be accepted for enlistment in 
this service 


Opportunity in Air Service 

There is room on the ground behind the lines abroad 
for capable skilled American workers. The air fighters 
need the backing of skilled men to keep each airplane 
ready for instant and constant service—to bring up sup 
plies, ammunition, food, clothing,—without which the 
men in the air are useless—to construct and maintain the 
airdromes, for housing the planes and quartering the 
men, 

Squadrons have been and are now being formed for 
service abroad. Picked men are being enrolled from 
various classes of skilled workers; these men will be 
given special training, according to their vocations, in 
work required in the air service. They will get actual 
practice work on airplane motors, trucks, airdrome con- 
= and everything that will be done on the other 
side 
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The air service calls for the following kinds of skilled 
workers (arranged in the order of number of men 
needed ) : 

Chauffeurs Propeller Makers (airplane) 
Auto Mechanicians Riggers (airplane assemblers ) 
Automobile Engine Repair Men Telephone Linesmen 

Office Clerks Tool Makers 

Carpenters Vulcanizers 


Radio Operators Welders 

Electricians Lithographers 
Instrument Repair Men Packers 

Cooks Telephone Operators 


Coppersmiths Motorcyclists 
\rmorers (machine gun repair Plumbers 


men ) Painters 
Sail Makers Tailors 
Photographers Gas Works Employes 
Machinists Buglers 
Blacksmiths Moulders 
Motorcycle Repair Men Pattern Makers 


Stenographers Telephone Adjusters 
Cabinet Makers Barbers 
Draftsmen (mechanical) Truck Masters 
Magneto Repair Men Brick Layers 
Metal Workers Cobblers 
\utomobile Engine Testers Propeller Testers (airplane ) 
Rope Riggers (cordage Boat Makers 
workers ) Saddlers 

Applicants must be physically sound, white, and 
from 18 to 40 years of age. 

How to Enlist: Fill in the slip at the bottom of this 
page and mail as directed. If accepted you will receive 
a card to take to the nearest recruiting station (full direc- 
tions will be given and the nearest recruiting station indi- 
cated). This card assures your being enlisted, if physi- 
cally fit, in the aviation section of the signal corps, and 
assigned to your proper kind of work. 

You will be enlisted as a private and will remain as 
such until you have been assigned to your proper place 
in a squadron. 

After enlistment you will be sent to a camp for 
several weeks of military training and special instruction 
in the work required. 

Squadrons are being formed continuously and as 
soon as you are qualified you will be assigned to a 
squadron and given rank according to your ability. All 
skilled workmen in the special trades shown on the front 
of this sheet rank as sergeants or corporals. 

Clothing, food, and quarters are provided free and 
the pay is in addition; it should be remembered that this 
pay is all clear gain, as living expenses are borne by the 
government. 

You will be right up behind the lines—as near the 
front as the airdromes can be taken safely. You will be 
right in the midst of the greatest fight the world has 
ever seen. 

Have you ever taken part in such _ blood-stirring 
events’ Have you ever been in France? What better 
way to go than in your country’s service—fighting to 
make the world safe for democracy ? 


Just fill in, cut off, and mail this slip 
Volunteer Bureau, 119 D Street, N. E., Washington, D. C. 

I desire to enlist as a skilled workman, in the Aviation Section of the 
Signal Corps 
Name 
Ad es 
At present employed with.............. ; ~" beebecbwssene 
POs as 0G 00s5ecdsnnme .No. yrs in trade 
If you will be called by draft, when?.................- 


If you are not a skilled worker, go direct to any Army Recruiting 
Station and enlist anyhow as a private in the Aviation Section of the 
Signal Corps. Good men of any sort are needed, and good men soon find 
their proper level. 
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Regular Dividend for Chicago 

President B. F. Sunny of the Chicago Telephone 
Company, made an encouraging statement of the com- 
pany’s position in announcing that the directors would 
declare the regular dividend and in predicting that the 
dividend is secure for a long time in the future. Mr. 
Sunny said: 

“We are taking the situation philosophically and have 
no misgivings as to the future. Burdensome conditions 
are felt by all utility corporations just now, but the tele- 
phone company is faring better than most others. 

“Cost of labor and materials forms a much larger 
proportion of our operating expenses than of those of 
other utility companies. The transportation lines, for in- 
stance, have a heavy outlay for power. The lighting and 
power companies are at great expense for fuel. 

“The labor item in our expenses is high, and we are 
not going to cut it. Last year, indeed, we gave our em- 
ployes a bonus to help them in meeting the extraordinary 
rise in the cost of living. Materials also are high, and 
we have had to pay out more in this department than we 
would ordinarily because of the necessity of carrying out 
work planned before war conditions arose. 

‘But the company’s dividends are secure. We have 
a comfortable reserve, which would carry us along for 
quite a while in case it should be necessary to draw 
upon it. 

“Physically, also, the property will be kept up. We 
have made it a practice to keep a reserve of cable, building 
and plant resources. These are now being drawn upon 
and little new work is being undertaken, but they are 
adequate for our needs for some time. 

“We do not feel that we should enter the market in 
competition for supplies which might be needed by the 
government in the conduct of the war. Much of the 
materials we use, such as copper, lead, iron, etc., are re 
quired in large quantities by the government. We can 
get along for a while with moderate purchases and are 
content to do so. 

“Meanwhile our service is being constantly extended, 
with the finishing of work planned many months ago, 
before we entered the war, and which could not very 
well be dropped after it was once gotten under way. 
This will place us in a position, when times are more 
favorable, to reap a larger benefit from improved con 
ditions. 


Interstate Commission Reports 

Telephone companies reporting to the Interstate 
Commerce Commission showed during the month of July 
a decided increase in business over the same month of 
1916. The operating income for the companies for July 
was $6,358,820, compared with $5,190,170 for July, 1916. 
For the seven months ended with July 31 last the operat- 
ing income amounted to $46,813,329, compared with $45,- 
508,910 for the corresponding period of 1916. 


For the fourth consecutive month net earnings of the 
Chicago Telephone Company in October were below the 
corresponding period of 1916 despite a substantial in- 
crease in the total income. Last October operating rev- 
enues increased $134,314 to the total of $1,802,811. To 
offset this was the operating expense account of $1,424,- 
526, or $214,860 greater than last year. This left net 
operating revenues of only $378,285, compared with 
$458,831 a year ago. After the deduction of taxes and 
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uncollectible revenues the operating income had been 
reduced to $245,349, or $13,784 less than a year ago. 

The October earnings reports, together with the 
change, compared with 1916 follows: 


October Increase 
nC ONUERD 6 ood 6 dois bce see Ove 587,614 38,575 
OS Ee $1,802,811 $ 134,314 
RREUEN ORMNOES og. 5. on scivcasodewes oes 1,424,526 214,860 
NE EE EET TOT Ee 378,285 *80,545 
Uncollected operating revenue and taxes. 132,935 33,200 
de a ee 245,349 *113,784 

te 2,073,120 


PCTORSE $9 CUDEIAL T1CINS 2.0.02. 06- cc eenes 2,774,282 


*Decrease. 

In this connection one of the officials calls attention 
to the fact that building operations have fallen flat in 
Chicago and this naturally is reflected in new business. 
suilding permits are now running about 50 to 75 per cent 
below a year ago, the higher figure being the percentage 
change in October. 


Chicago Rate Question Up 


Chicago will have to fix new rates for telephone 
charges next year for the new five-year period that starts 
then. Bids were received by the city council committee 
on gas, oil, and electric light on the cost of making an 
investigation preliminary to the rate fixing. 

Several bids for the work were opened. J. G. Ray 
wanted $110,000 for a complete investigation, and $46,000 
for a partial one. F. J. Bachelder bid $90,000. Kemsster 
B. Miller, who acted for the city on the automatic tele- 
phone case, offered to do the work for $40,000. 

E. W. Bemis, who has been the city’s expert in many 
public utility matters, bid $100,000 for a complete investi- 
gation and $25,000 for a limited one. He declared against 
a complete investigation at this time, saying the war had 
caused radical advances in almost all materials used in 
telephone work. 

William N. 
King $22,600. 

John P. Garner, commissioner of public service, sub- 
mitted a bid for his department. He said a complete in- 
vestigation could be made for $36,270 and a limited one 
for $28,370. 


Furthman wanted $20,000 and A. C. 


California Town Threatens Ownership 

The proposed tax of 10 cents for a three-minute 
talk from Glendale to Los Angeles, Cal., says Harry E. 
Lynch, manager of public utilities, may result in Glen- 
dale’s purchasing this utility. Mr. Lynch stated that he 
could see no reason why the law applying to electricity, 
water and gas should not also apply to the telephone. 

The state railroad commission fixed a price on the 
water and electric plants which resulted in Glendale’s 
purchasing them. Shortly after the city obtained con 
trol the rates were lowered, until now this city has as low 
rates as any other in California. Robert M. Jackson, 
city trustee, says that after the city’s success in managing 
utilities the municipality need have no fear that tele- 
phones and gas could not be as well handled 


Texarkana Employees Loyal 

That Texarkana, Ark., is not to experience a strike 
of telephone operators, linemen or other employes is evt- 
denced by the fact that the employes of the Texarkana 
Telephone Company have filed with President and Gen- 
eral Manager A. C. Stuart a pledge of their loyalty and 
determination to continue their work through the critical 
times that now beset the government. 
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An Encyclopedia of Telephony 

The Cyclopedia of Telephony and Telegraphy, pub 
lished by the American Technical Society, is a new 
work. It gives the theory and practice of all phases of 
electrical communication, with particular attention to the 
practical side of the recent developments in telephone 
engineering. 

The Cyclopedia offers a progressive study of the use 
of the “talking wire.” Its treatment is graphic and easy 
to understand, and will add to the knowledge of even the 
experienced telephone or telegraph man. It covers the 
installation, maintenance and operation of all types of 
telephone systems, discusses without prejudice the re 
spective merits of manual and automatic exchanges, and 
special attention to the various troubles that are 
met in actual operation. Its sections on telegraphy cover 
both commercial service and train dispatching; and they 
include a full treatment of the practical methods of wire 
less telegraphy. 

The table of contents presented below 1s greatly 
densed. [ach topic listed is really a general head, which 


gives 


con 





in the text is divided into many subheads and treated 
many pages There are also many valuable tables 
formulas, photos, etc., used to illuminate the text 


books gives some idea of the appear 
in large clear type, and 
good quality of book paper. The binding 
\merican morocco, heavy buckram a good 

There are 1,728 pages, seven 


with gilt titles. 
and 2,000 illustrations, full-page plates and 


The cut of the 
ance of the set 
printed on a 
is half 
red in color, 
by ten inches, 
diagrams 


Che matter is set 


sides, 


dependable, and up 
reference work 


work is practical, 


as an everyday 


The whole 
to-date—designed for use 
by every man in the telephone or telegraph field. It 
comprises four volumes of authoritative, ready-for-use 
information, and explains and simplifies one of the big 
gest and most complicated industries in the world. 

The partial table of contents below is printed merely 
as an indication of what the work contains: 
VOLUME 1 






Principles Acoustics—Sound—Loudness—Pitch—Timbre 

and Ear—Speech—Magneto Telephones—Loose-Conta 
Coils—Simple Telephone Circuit—Signals—Telephone 
tors—Capacity—I nductance Insulation Substation Equip 
nitters—Materials—Single and Multiple Electrodes—Solid-Back 
['ypes of Transmitters Electrodes Packing Acousticor 


Switchboard Transmitter Receivers Types of Receivers 








Operat Receiver Cells—Connections of Cells Types of Pri 
mary Signal atus ek Bell—Magneto Bell—Magnet 
Gener Armat Autom atic Shu Polar rized Ringer—Hook Switch 

Impedance, Induction and Repeating " oils—Non-Induction Resistance De 
vices—Differentially-Wound Units—Condensers—Local Batterv—Common 
Battery—Diagrams of Common-Battery Systems—Telephone Sets: Magneto, 
Series and Bridging, Common-Battery Party-Line Systems: Non-Selective 





Party-Line Systems—Series and Bridging—Signal Code—Selective Party 
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and Broken-Line Methods 
Broken-Line 
Air-Gap Ar 


Line Systems—Polarity, 
Lock-Out Party-Line 
Systems Protection: Electrical 
rester—Strong and Sneak Currents 
and Subscribers’ Station Protectors 
trolysis Manual Switchboards: The 
roll Lines—Magneto Switchboard—Operation 


Harmonic, Step-by-Step, 
Systems Poole Step-by-Step, and 
Hazards—High Potentials 
Fuses—Line Protection—Central-Office 
City Exchange Requirements—Elec 
Exchange—Subscribers’, Trunk, and 
Types of Drops and Jacks 


Manual vs. Automatic Restoration—Plugs and Cords—Keys—Operator’s 
Equipment—Switchboard Circuits—Night-Alarm Cireuits—Grounded and 
Metallic-Circuit Line—Cord Circuit—Switchboard Assembly. 


VOLUME II 

Manual Switchboards Common-Battery 
Circuit—Lamps— Relays—]acks—Assembly ‘ransfer Switchboard—Trans 
fers—Multiple Switchboard—Busy Test—Traffic—Magneto-Multiple Switch 
board—Multiple Boards: Series, Branch-Terminal, Modern Magneto, Com 
mon-Battery—Western Electric No. 1 Relay Board -Types—Apparatus 
Trunking—Western Electric and Kellogg Trunk Circuits. Automatic Sys 
tems: Operation—Selecting Switch—Trunking—Subscriber’s Station Ap 
paratus—First and Second Selector Operation—The Connector—Release 


Switchboard—Signals—Cord 


Multi-Office System—Sub-Offices—Rotary Connector—Party Lines—Two 
Wire System—Lorimer System—Central Office Apparatus—Automanual 
System—Subscriber’s Apparatus—Operator’s and Switching Equipment— 
Mstribution of Calls—Connections—Speed Power Plants and Buildings: 
C'ypes—Operators’ Transmitter Supply—Ringing-Current—Auxiliary Signal 
ing Current—Duplicate Apparatus—Storage Batteries—Power Switchboard 
Circuits—Central-Office Building—Apparatus— Manual and Automatic 
Offices. Special Service Features: Private-Branch Exchanges—Switchboards 
Supervision 3attery Supply—Ringing-Current—lIntercommunicating Sys 
tems—Magneto Systems—Common-Battery Systems—Types—Private Beonch 
Exchanges—Operators’ Orders—Trunking—Way  Stations—Traffic—Meas 
ired Service—Charging—Rates—Toll Service—Local Service Telegraph 
and Railway Work: Phantom, Simplex, and Composite Circuits—Telephone 
[rair Dispatching—Transmitting Orders—Apparatus—Telephone Eauie- 
ment—Circuits—Test Boards—Blocking Sets—Dispatching on Electric 


Railways 

VOLUME III 
rypes of Lines 
Characteristics 
Sub-Marine Cables 


Open Wires 
Cables: Capacity 
Poles and Fittings 


Line ( onstruction 
per-Clad Steel—Sizes 


‘ - Iron 
Diameters and Weights 


nsulation, 
Rural and 


City Exchange Lines—Sag—Terminal Boxes—-Underground Construction 

(onduits— Ducts—Manholes—Installing Underground Cables—Drawing in 
Cable—Splicing—Lead Sleeves—Pot Heads—Office Terminal Cables—Under 
ground Entrances—Cable Runs—Service Connections—Drop-Wire Circle 
Top and Rear-Wall Distribution—Underground Termtnals—Subscribers’ 
Statior Wiring Electrolysis Bonding. Engineering an Maintenance 


Maintenance and Depreciation—Sub 
Equipment—Automatic Systems—Test 


Care of Plant 
Manual-Office 


Toll Line Exchanges 
scribers’ Equipment 


g Implements Faults Identification Cable Testing Testing Sets 
trical Measurements: Systems of Units—Galvanometers—Electromome 
rs—-Wattmeters—Recording Voltmeters and Ammeters—lIntegrating Meters 
Rheostats and Resistance Coils—Shunts—Measurement of Resistance- 
Wheatstone Bridge—Portable Testing Set—Slide-Wire Bridge—Irsulation 
Resistance f Lines—Locating Grounds and Faults—RBattery Resistance 


Measurement of Electromotive Force—Calibration—Measurement of Cur 
ent, Capacity, Self-Inductance, Mutual Inductance—Magnetic Measure 
nents Storage Batteries: Planté Types of Battery—Chemical Action- 
Gould Storage Battery—Faure Type of Battery—E. P. S., Chloride and 
Edison Storage Battery—Management—Electrolyte—Charging—Discharging 
Efficiency—Troubles and Remedies: Sulphating. Buckling, Short-Circuit 
ng—Tests—-Storage Batteries in Telephone and Telegraph Systems—Regu 
" 
VOLUME IV\ 
rhe Electric Telegraph: Apparatus—Morse Code—Messages—Main-Line 
Circuit-—Wiring—Cipher, Cable and Marine Messages—Abbreviated Teleg 


aphy—-Railwav Telegraphy—Switchboards—Relav Installation—Dynamos- 


Open-Circuit System—Repeaters: Single-Line. Milliken, Atkinson. Weiny 
Phillips—Multiplex Telegraphy—Stearns Duplex-Balancing—Polar Duplex 
Ouadruplex—Troubles—Duplex Repeater—Repeating Sounder—Phonoplex 
Wireless Telegraphy: Conduction and Induction Systems—Flectric Waves 
Luminiferous Ether—Electromagnetic Medium—Wave Nature—Electric 
Oscillations—Resonance—Righi Oscillator—Branly Coherer—Work of 
Hughes, Lodge, and Marconi—Capacity Areas paennne Selective Signal 
nge—Sources of Energy—Charging Devices—Inducti Coils—Kevys—aAlter 
nating-Current and peeeton Transformers Conder nsers—Tuning Coils 
Snark Gaps—High-Frequency Alternators—The Singing Arc—Aérials 
Directive Antennae Wiihestees Coherers—Barreters—Systems Marconi. 
Fessenden Telefunken, Von Lepel, . oge Muirhead, DeForest, Clark, 
Massie, Poulsen, et Wireless Telepho Radiophone—Selenium Cell 
Photo hone—Light Telephonv—Hertzian “w aves—Oscillation Generators 
Telephonic Control of Oscillations—Transmitting Circuits Receiving Ar 
rangements—Systems: Telefunken, Ruhmer. Poulsen, Marijorana, Fessen 
den, DeForest, Collins Elements of Electricity: Magnets—-Induction 
Static Electricity—Condenser—Electrical Screens Primary Cells—Electroly 
sis—Electromagnets—F lectric Bell—E M Current— Resistance 
Units—Ohm’s Law—Circuits The Telautograph: Receiver—Current for 
Operatine—Master Switch—Ink Supply—Pen—Signaling The Telegra 
phone: Types of Instruments—Multiplex Transmission—Combination with 
Telenhone—Recording—Dictation 

The writers of the Cyclopedia are national experts, who are largely 
esponsible for the progress in the art of communication; and who reputa 
tion in their respective fields is international Among them are: Kempster 
B. Miller, George Patterson. Charles Thom. Robert Andrews Millikan 
Samuel G. McMeen, Charles G. Ashley, Francis B. Crocker, Morton Arendt. 
David P. Moreton, Leigh S. Keith 


Book Explains Taxes 

“Tre War REVENUE Law oF 1917” is now in its sec 
ond edition, the first edition having run to 65,000 copies 
This publication, so far as we have been able to deter- 
mine, is the only authoritative analysis of the great war 
tax measure published connection with the exact text 
of the law itself 

The book is pocket size (4 by 9 inches), 96 pages 
and cover, and is published by the Federal Trade Infor- 
mation Service, Washington, D. C., at 50 cents. 
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The Dunwoody Institute 
By E. C. Kast. 


issistant Secretary-Treasurer, the Minnesota Independent Telephone 
Association. 


It can be safely said that only some of the experi 
enced Independent telephone men of Minnesota know 
about the wonderful opportunity offered at this time by 
the Dunwoody Institute of Minneapolis to improve them- 
selves in the work they are now following. Otherwise, 
every man with any get-up-and-get about him would be 
a student in the correspondence study department given 
by that school in telephony. 

This trade instruction last year was given to about 
150 telephone men in 52 Minnesota towns. The enroll- 
ment should, and no doubt will be greatly increased as 
soon as the men realize what it is and the advantages 
derived. 

It is one of the largest (if not the largest) trade 
schools in the United States. Founded in 1914, with an 
endowment of $5,000,000 ; giving instruction to over three 
thousand students annually; the Dunwoody Institute 
stands in a class by itself. Free instruction is given to 
Minnesota boys. The only fee required for admission 
to the correspondence-study course is $5.00 for registra- 
tion per school year, which includes all lesson sheets, cost 
of mailing, membership in the Dunwoody Evening Club 

available whenever the student is in Minneapolis, and 
the monthly school magazine, The Artisan. 

From an educational standpoint there is absolutely 
no question that every experienced telephone man in the 
state living outside of the Twin Cities could greatly bene- 
fit his own position and be of more value to the company 
he is working for by becoming a student of Dunwoody 
Institute. 

Below is an outline of the telephone correspondence- 
study course. Give it careful attention. No telephone 
man is so busy but that he can find time to improve and 
educate himself for a higher and better position. [n- 
courage your neighbors and all take up the work now, for 
there is no chance for a man to advance who won't make 
an effort to improve and push himself to the front. It 
is impossible to stand still without going backward. 


OUTLINE OF CORRESPONDENCE COURSE IN 
TELEPHONY. 
pe ee 12 lessons 
Static and dynamic electricity; magnetism, magnetic fields, 
permeability; electro-magnetism; electro-magnetic induction; 
Ohm’s law and its applications; electrical units and definitions ; 
sound waves and the transmitter and receiver; induction coils; 
condensers; magneto generator and polarized bell; chemistry of 
electricity. 
T-2. Mathematics. 
This course covers the same work as is outlined in Course 
E-1 on elementary mathematics of electricity. 
po Ee a 12 lessons 
Substation wiring materials; wiring methods; placing appa- 
ratus; substation protective apparatus; drop wiring; substation 


apparatus; the receiver; the transmitter; the induction coil; 
signaling apparatus; substation circuits. 
pe a re 12 lessons 


Local battery substation circuits; line circuits for local battery 
exchanges; common battery sub-sets; development of the com- 
mon battery exchange; party lines; practical problems; drawing 
and designing circuits; substation troubles; substation testing; 
switching keys. 

T-9. Exchange Aerial Construction Course No. 1....12 lessons 

Study of poles and their defects; unloading, storing and 
treating poles; mechanics of handling poles; construction sym- 
bols and map scales; blueprint reading; locating and digging 
holes; distributing poles; setting; mechanics of guying; anchors 
and their usage; locating and setting anchors. 

T-10. Exchange Aerial Construction Course No. 2....12 lessons 

Methods of supporting and hanging messenger; construction 
practice in placing messenger; splicing and dead ending messen- 
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ger; mechanics of handling cable reels; proper handling of cable; 
stringing of aerial cable; aerial terminals; terminal poles; 
protection; construction tools and uses; organization of 
T-13. Central Office Equipment, Course I. 
Hand tools and uses; cord testing and repair; construction 
of plugs; blue print reading; symbols and conventions; 
jacks; lamps; keys; designs of simple circuits; 


cable 
crews. 
cececowe 12 le ssons 
relays ; 
magneto line and 


cord circuit; substation circuits; theory of the multiple switch- 
board. 
T-14. Central Office Equipment, Course II.... ..12 lessons 


Circuit reading; subscribers’ cord circuit; functions of relays 


and repeating coils; lamps, and mountings; operators’ telephone 


circuit; retardation coils; reverting busy test; phantom and com 
posite circuits; call wire circuits; automatic and ring down 
trunks; supervisor’s circuits; maintenance methods; testing and 


clearing trouble. 


The Insulated Wire Industry 


lor many years past, and especially since the begin- 
ning of the great conflict in August, 1914, manufacturers 
of insulated wires and cables have realized that if the 
United States were drawn into the war, the demand upon 
their productive resources would be very great. A few 
months after the conflict began, this country was flooded 
with inquiries from the other side for enormous quanti- 
ties of insulated conductors. Only a limited amount of 
this business was placed with our manufacturers. They 
were already working to full capacity, and foreign speci- 
fications contained conditions that were to us exacting 
and unusual. These inquiries, however, indicated clearly 
what an important part is played in modern warfare by 
insulated conductors; and the lesson was not without 
effect. 

The great prosperity which the war brought to this 
country enabled manufacturers to increase their facilities, 
and they set about doing this with proverbial American 
energy and forethought. While domestic demands for 
purposes other than war were largely responsible for these 
results, a spirit of preparedness was in the air, and mani- 
fested itself in a practical way among our business men 
long before there was any definite action on the part of the 
government. On the day our country declared war, 
nearly every manufacturer of insulated wires and cables 
telegraphed Washington offering to place his plant at the 
disposal of the federal authorities. Furthermore, they 
appointed a committee of three with full power to treat 
with the government in the making of prices and the plac- 
ing of orders—thus greatly facilitating the handling of 
business. For some time government orders were a 
negligible quantity, but from small beginnings these have 
increased until today a large volume of business has been 
placed, which promises in the near future to reach enor- 
mous proportions. These facts have brought into bold 
relief some perplexing problems. 

Perhaps the most urgent problem facing manufac- 
turers of insulated wires and cables is how to determine to 
what extent the future needs of the government will cur- 
tail service to other customers. Patriotism and necessity 
demand that government orders receive preference; 
nothing must be allowed to interfere with them. Cus- 
tomers appreciate this condition, and as a rule are willing 
to exercise patience ; but their demands must also be satis 
fied. This might be done by further increasing manufac- 
turing facilities ; but this presents many difficulties. Build- 
ing materials and labor are high and scarce, and there is 
also the question of how far such increase will be justified 
by post-war conditions. Future developments, rather than 
the present situation, are claiming the careful attention of 
our business men. While the opinion expressed in the 
following extracts from an article in the Engineering and 
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nal may be too optimistic, we are inclined to 


Mining Jow ) 
believe it is fundamentally sound. 

In referring to the authorization of our great loan, it 
says: “America has taken what amounts to a seven billion 
dollar order. Who gets this seven billions? If 
you are a merchant, every customer on your books will 
get a piece of it. If you area manufacturer or mechanic, 
vou, yourself, will get part of it. America’s wealth is 
about to be redistributed and put into the hands of the peo 
ple. When our people get money, they have the courage 
to spend it. So look out for big business—tre 
mendous and inevitable big business! And get ready fo1 
it when it comes!” 

Whatever problems may in the future develop in the 
wire and cable industry, two things are certain: Every 
manufacturer will loyally do his bit, at whatever sacrifice, 
to help the government win the war, and will devote every 
resource and every ounce of energy in an effort to accom 
plish this with the least possible inconvenience to his 
regular customers. They in turn should realize that the 
onlv way in which the effect of delays can be reduced to a 
minimum is by anticipating their needs and ordering well 
in advance of requirements. The situation is one which 
demands close co-operation between the manufacturer 


Wessage 


and his customers The Wire 


Pacific Coast Labor Agreement 
machinery for 
settling all controversies between the Pacific Telephone 
and Telegraph Company and its employes in the Pacifi 
Coast district for the period of the war without resorting 
to a strike, was signed November 21 by H. D. Pillsbury, 
vice-president ot the Telephone Company ; the President’s 
Mediation Commission and _ representatives from the 
Northwest Conference and the Pacific District Council 
of Electrical Workers. 
The agreement was still to be ratified by the majority 


\n agreement that provides the 


vote of the 6,000 members of the fifty-eight unions of the 


electrical workers. 

The agreement provides : 

a \ recognition of the girl 
them as part of the International 
Workers. 

; a 
in the large and 
girls receive an increase 
the small exchanges an 1 


treating 


e. . 
Electrica 


operatives’ unions 
Brotherhood ot 
minimum wage scale for the girl operatives varying 
small exchanges. In the large exchanges the 
from about $7.60 to $9 a week and in 


crease to $8.60. The complete wage 


scale is printed another column 

3. A minimum wage scale for the men is established grant 
ing an increase of 12 per cent. 

4. Provision for the negotiations of further wage increas¢ 
is made. Immediately upon the ratification of the agreement, a 
committee from the employes and officers of the company shall 
meet to decide if there is to be a further increase beyond the 
12 per cent, and to the extent of that increase In case the 
company and the Brotherhood fail to agree within one week, the 
question of the granting of any further wage increas 
and the extent of such increase shall be submitted to John FE 
Williams of Chicago as an arbitrator. 

5. Provision for the disposal of all other grievances is made 
by referring it for adjustment through the machinery of the 
brotherhood. Whenever a grievance cannot be adjusted between 
the brotherhood and the company, the dispute shall be submitted 


for arbitration to the Immigration Commissioner or inspector in 
charge representing the Department of Labor for the district in 
which the 1 


s locate: 


employ ~ ] 
itl i V¢ i 
President of the 


0. Che United States, represented by th 
Commission of Mediation, becomes a party of the agreement, 
and the Commission agrees to use every effort to bring about the 


full performance not only of the letter but the spirit of the 

agreement by the company and the brotherhood, so that strikes 

or lockouts will not occur during the period of the war. 
secretary of Labor William B. Wilson, in announce 


ing the terms of the agreement, voiced the thanks of the 
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commission for the patriotic spirit shown by both the 
officials of the company and the representatives of the 
unions. “We have established the machinery for the 
peaceful settlement of all disputes for the period of the 
war,” said Secretary Wilson, “and I feel confident that 
the negotiators will all go back to their unions and carry 
the good spirit that has been shown through all the 
hearings.” 

John k. Williams, who has been appointed as wage 
arbitrator, is the present fuel administrator for the State 
of Illinois, and has a long record of successful mediation 
of labor troubles, and has the confidence of both labor 
and capital. In case he cannot act, Secretary Wilson will 
appoint another man after consultation with the com 
pany and the brotherhood. 

The agreement, after the wage scale has been defin 
itely settled by further negotiation, as provided by its 
terms, will continue in full force for a period of at least 
If at the end of that time either party wishes 
to open up the matter again, ninety days’ notice must 
be given, and if agreement is not reached the arbitrator 
will again fix the wage. If he fails to end the dispute, 
the the Secretary of Labor, with the advice of the Coun 
cil of National Defense, shall fix the wage. 

The signers of the agreement were, for the com- 
pany, H. D. Pillsbury, vice-president. For the Commis 
sion, William B. Wilson, J. L. Spangler, Verner Z. Reed, 
IX. P. Marsh and Felix Frankfruter. For the Interna 
tional Brotherhos re of Electrical Workers, * ed Grasser, 
John Morganthaler, W. F. Junkins, C. W. Hurd, Frank 
fustin, James Sutton, G. R. Satchwell, John S. Wilson, 
Miss Lily Schunke, Miss Laurette Lane, B. M. Ireland, 
R. E. Swain, J. T. Asbury, G. M. de Vore, W. G. Davis, 
R. Card, Miss Maxfield Miller, C. D. Mull, C. O. Mann 


and Henry Boyden. 


one year. 


International Cable 

Permission has been asked of the Canada Dominion 
Department of Public Works by the Bell Telephone Com- 
pany to lay a new cable across the Detroit river to Wind- 
sor. 

lhe telephone company now has two cables to Wind- 
sor and it is said that the large increase in _ busi- 
ness has made the new cable imperative. The Mich 
State Telephone Company authorized the new cable 
and secured permission of the United States Government 
early in September. The cable will be owned jointly by 
the Michigan State Telephone Company and the Bell 
Telephone Company of Canada. It is said that the new 
construction will start at once if the desired permission 
can be secured and will be completed early in 1918. 


igan 


Free Telegraph Instruction 

The telegraphic school maintained by the New York 
Central Railroad at the Rochester, N. Y., station has al- 
ready turned out several competent telegraphers. The 
school was opened late in August with a half-dozen stu- 
dents. Now it has fifty students who occupy all the ac- 
commodations devoted to the work there. However, 
there is a long waiting list and as fast as students are 
graduated, others will be admitted to fill the vacancies. 

No charge is made for tuition and no promises are 
made respecting positions later on. However, as a mat- 
ter of fact, the railroad company has plenty of oppor- 
tunities awaiting apt pupils. The first three students 
graduated immediately took up station work with the 
company at an excellent salary with prospect for ad- 
vancement. 
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British Rates for U. S. Cables 


The Honorable the Secretary of State, Washington 

Sir: I have the honor to transmit, herewith enclosed, the 
copy of a communication from the Secretary of the General 
Post Office, London, in which it is set forth that the Eastern 
Telegraph Company have decided to charge half the ordinary 
cable rates for all United States Government telegrams passing 
over any part of their system. 

I have the honor to be, sir, your obedient servant, 

Wa ter Hines Pace, 


Embassy of the United States of America 
London, October 10, 1917. 


Sir: I am directed by the Postmaster General to say that 
he has been informed by the Eastern Telegraph Company that 
they have decided to charge at half the ordinary cable rates. all 
United States Government telegrams passing over any part of 
their system, or that of the associated Eastern Extension and 
Eastern and South African Companies, as from the Ist instant 
until the end of the war, thus extending to those telegrams the 
benefit of the arrangement made by the companies in respect of 
British Government telegrams and the telegrams of certain other 
of the allied governments. 

It should perhaps be mentioned that in most cases the tele 
grams will be dealt with at some stage not only by the companies 
in question, but also by other telegraph administrations which 
charge full rates in respect of their portion of the service, and 
the total rates payable for the telegrams will therefore be slightly 
more than half the ordinary rates. 

I am, sir, your obedient servant, 

F, J. Brown, 
For the Secretary, United States Embassy. 


Leeds & Northrup, Bulletin No. 152, describes the 
construction and use of the Brooks Inductometer, a 
variable standard of inductance applicable to any case 
where it is necessary to vary the self-inductance of a 
circuit or the mutual inductance between two circuits, 
keeping the resistance constant. 

A recent dispatch from France says: The nickname, 
“Flagwaggers,” by which men of the Signal Corps are 
still known to civilians, has long since been discarded in 
the army, which has substituted the title of “Buzzers.” 

In spite of the difficulty of getting materials for 
telephone installation, the Pacific Telephone & Telegraph 
Company of San Francisco has installed 500 new tele 
phones in the last 90 days. 

Stromberg-Carlson has an interesting booklet on the 
Mine-a-Phone, whose field of usefulness is explained by 
its title. 


he Chicago Telephone Supply Company continues 
to get out attractive and interesting literature about its 
goods. 

The Minnesota Independent Telephone Association 
will hold its annual convention in Minneapolis, January 
22, 23 and 24, 1918. 


Brevities of the Business 
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The Activities of the Whole Telephone Field Told in Short Paragraphs 


PERSONAL NOTES 

Joseph Gary, 22 years old, died at St. 
John’s hospital from injuries received July 
11, when a telephone pole upon which he 
was working at Hickman Mills, near Kan- 
sas City, Missouri, fell to the ground, pin- 
ning him beneath and breaking his back. 
He was taken to German hospital at Kan- 
sas City, where he remained until Sep- 
tember 5, when he was brought to Joplin. 
Gary was a son of Mr. and Mrs. John F. 
Gary. His father is city foreman of the 
local Home Telephone Company plant. He 
was a nephew of Theodore Gary, president 
of the Home Telephone Company of Joplin 
and Kansas City. At the time he received 
the fatal injuries he was manager of the 
Hickman Mills plant. Gary lived in Joplin 
twelve years and was graduated from Jop- 
lin high school in 1915. He is survived 
by his parents, two sisters, Ella Gary and 
Mary Gary, both of whom live in Joplin, 
and by one brother, Foster Gary, who is 
employed by the telephone company at 
Kansas City. 

Arthur B. Marston has entered upon his 
duties as equipment engineer in the Harris- 
burg division of The Bell Telephone Com- 
pany of Pennsylvania, with offices in the 
Johnston building, Market Square, to re- 
place L. G. Gainor, who will shortly leave 
Harrisburg to begin his duties in prepara- 
tion for an order of the priesthood. Mr. 
Marston after being graduated from the 
Baltimore Polytechnic Institute in 1903 en- 
tered the service of the Chesapeake & 
Potomac Telephone Company as a drafts- 
man in the engineering department. He 
was transferred to the engineering depart- 
ment of the same company in Washington 
in 1905 and engaged in equipment work 


until 1908, when he was transferred to 
Philadelphia. In 1905 he was appointed 
equipment engineer of the Washington 
division. In 1911 he went to Philadelphia 
as equipment engineer of the Eastern 
division of the Bell Telephone Company 
of Pennsylvania. In July, 1915, he was 
engaged in fundamental plant work and 
has just been appointed equipment engineer 
of the Harrisburg division. Mr. Marston 
is married and plans to make his home in 
this city. 

J. T. Quinlan, district manager of the 
Wisconsin Telephone Company, has an- 
nounced several promotions and changes 
in the local and other exchange organiza- 
tions in the Appleton district. Clarence 
Keefe, assistant wire chief in the Appleton 
office, will take the position of wire chief 
at Neenah, succeeding Harold Fisher, who 
has been transferred to the district. Lloyd 
Morris, chief installer, will take Mr. Keefe’s 
place. William Gust, installer, will become 
chief installer, and Henry Weimer, a new 
employe, will take the position of installer. 
Peter W. Shea, who has been city foreman 
at De Pere, will go to Hortonville as 
manager in the place of Bernard Lendved 
Mr. Lendved will become manager of the 
Kewaunee exchange. William Bixby, fore- 
man of one of the company’s line crews, 
has been made city foreman at the Mari- 
nette exchange, succeeding George Taylor, 
who has been transferred. 

J. C. Coleman of Wayne has accepted 
the position of manager of the local ex- 
change. Mr. Coleman is an exceedingly 
capable man for this position, having been 
with the Michigan State Telephone Com- 
pany for twenty years, the last several 
vears of which was spent as state manager 


of the construction department in which 
capacity he will be greatly missed by the 
company and his many friends with whom 
his duties brought him in contact daily. 
Mr. Coleman desired to spend more time 
with his family is his chief reason for 
making this change. His many friends in 
Wayne and community wish him success. 

Edward Price, of Ripley, Ontario, has 
been appointed superintendent of plant for 
the Home Telephone Company, Ltd., of 
Markham, and will assume charge shortly 
after December 1. Mr. Price has had 11 
years of practical telephone experience. He 
had charge of the municipal telephone sys- 
tem of Ripley for two years and was asso- 
ciated with the municipal system at Chin- 
quacousy, Ontario, Canada, for five years. 

J. C. Hubacher, general manager of the 
Monarch Telephone Manufacturing Com- 
pany, Fort Dodge, Iowa, has the sincere 
sympathy of his friends in the Independent 
telephone field in the recent death of his 
wife. 

J. R. Shipley, manager of the Fredonia 
(Kans.) Telephone Company for some time, 
has severed his connections with that com 
pany to go with the Port Arthur Tele 
phone Company, Port Arthur, Texas. 

R. L. Wallace has been appointed man- 
ager of the Peoples Telephone Company at 
Cooledge, Texas 

E. L. Harmon of Mineral Point, Wis., 
former owner of the Mineral Point Tele 
phone Company, has purchased the New 
Union Telephone Company, which operates 
exchanges in Dodgeville and Highland, and 
has taken possession of the properties. 

W. W. Davis, formerly assistant auditor 
for the West Texas Telephone Company in 
Brownwood, Texas, and for 10 years asso- 
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ciated with that company, has been in- 
stalled as auditor for the Guli States Tele- 
phone Company at Tyler, Texas. _ 

A. V. Grimes, manager of the Eldorado 
branch of the San Angelo (Texas) Tele- 
phone Company tor the past two years, has 
purchased from A. O. Beavers of Eldorado 
a half interest in the exchanges at Win- 
gate, Runnels county, and Hylton, Nolan 
county. 

H. R. Aisthorpe, secretary and treasurer 
of the Home Telephone Company of Cairo, 
Ill.. and cashier for the First Bank & Trust 
Company ol Cairo, has been elected to the 
directorate. 

Harold F. Timbers, for several years 
manager of the Platte Valley Telephone 
Company’s exchange, at Mitchell, Neb., has 
resigned his position and on November 1 
entered the bank operated by his father at 
Hudson, Colo. Mr. Timbers had also the 
distinction of being manager of the Mitchell 
saxophone orchestra, a novel musical or- 
ganization that won some fame in western 
Nebraska. 

W. G. Bickelhaupt, secretary-treasurer of 
the Dakota Central Telephone Company, 
Aberdeen, S. D., has been appointed state 
fuel administrator for South Dakota by 
the United States fuel administration. 

L. P. Young, manager at Polk, Neb., for 
the Lincoln Telephone & Telegraph Com- 
pany, has been promoted to the management 
of the company’s exchange at York to suc- 
ceed J. W. Ramey, accidentally killed some 
Ww eeks ago. 

W. A. Marshall, lineman at the Polk 
exchange, will succeed Mr. Young as man- 
ager there. 

Matt B. Jones, general counsel of the 
New England Telephone & Telegraph Com- 
pany, has been elected a director and vice 
president of the company, and will be act- 
ing president during the absence of Presi 
dent Philip L. Spalding, recently appointed 
a lieutenant-colonel in the signal and avia 
tion branches of the government service. 
Mr. Spalding attended the first Plattsburg 
camp and has been keenly interested in the 
military co-operation of the company with 
the government for many months. Mr 
Jones has represented the company at many 
important commission hearings during the 
past few years 

Geo. M. Kloidy, district manager for the 
Northwestern Telephone Exchange Com 
pany at Wahpeton, N. D., has been pro- 
moted to area commercial manager of the 
Jamestown, N. D., area, with headquarters 
in Jamestown 

Edward Patton has been made manager 


of the Farmers’ Mutual Telephone Com-, 


pany of Vevay, Ind., succeeding W. H. 


Pruss, who will assume charge of the Cross 
Plains exchange 


A. R. Fairbanks, formerly district man 
ager for the Northwestern Telephone Ex- 
hange Company, with headquarters in 
Grafton, N. D.. has been transferred to 


the Wahpeton district as manager. 
L. J. Shaughnessy, for nine years asso 


ciated with the Central District Telephone 
Company, in Oil City, Butler and surround 


ing territory, has been made local manager 
for the company in Sharon. 

E. Q. Powlison, president of the Wheat 
land Telephone Exchange, Wheatland, 
N. D., and postmaster of that village for 20 
years, pass¢ d awa recently 


J. K. Stitt, local manager for the Central 
District Telephone Company in Upper San 
dusky, Ohio, has been transferred to Oil 
City, Pa., where he will have charge of the 
Franklin and Titusville, Pa., exchanges in 

1 ¢ 


S\ 
addition to that at Oi ity 


J. A. Gustafson, of the telegraph depart 
ment of the Missouri Pacific Railway Com- 
pany, has succeeded J. R. Shipley as man- 
ager of the Fredonia (Kans.) Telephone 
Company. 

W. M. Jones, adjuster for the Pacific 
Telephone & Telegraph Company in Sacra- 
mento, Cal., has been appointed manager 
for the company in the Auburn, Cal., ter- 
ritory. 

Charles Robinson, of Onawa, lowa, has 
been installed as manager for the New 
State Telephone Company at Anthon, Iowa. 

C. M. Bergson, owner and manager of 
the Gilbert Telephone Company, Gilbert, 
lowa, has sold his telephone plant to Pat 
terson & Dunn, of Milo, Iowa, for a con- 
sideration of $3,500. He has purchased 
the telephone exchange at Moravia, Iowa, 
and has assumed charge. 

Timothy F. Desmond, of Cambridge, 
Mass., for 12 years an employe in the 
traffic and plant division of the New Eng- 
land Telephone & Telegraph Company, has 
been appointed an inspector in the tele- 
phone and telegraph bureau of the Massa- 
chusetts Public Service Commission. The 
appointment is the result of an extra appro- 
priation made at the last session of the 
Massachusetts legislature, when the increas- 
ing volume of work devolving upon the 
bureau was made apparent. 

Arthur Newland, owner of the Helton 
ville Telephone Exchange, Bedford, Ind.. 
died recently of paralysis at the age of 60 
years 

The November number of The Cincin 
nati Telephone Bulletin reproduces from 
The American Biograph an exhaustive re- 
view of the life and business activities of 
the late John Kilgour of Cincinnati, whose 
death three years ago removed one of the 
most conspicuous figures in the business 
community of the Queen City. November 
10 was the eighty-third anniversary of the 
birth of the late president of the Cincinnati 
and Suburban Telephone Company, in com- 
memoration of which the members of the 
Telephone Society paid silent tribute to his 
memory. 

Word has been received of the promo 
tion of First Lieutenant Harland A. Trax 
to captaincy in the Bell Telephone Signal 
Corps, now with the American expedition 
ary forces in France. Captain Trax for 
some time has been chief accountant of The 
Bell Telephone Company in the office of 
general counsel at 15 Dey street, New York. 
The many friends of Captain Trax welcome 
the news of his deserved promotion and 
numerous letters have been sent “over seas” 
to him with hearty congratulations 

Elisha Humphrey, president of _ the 
Adams County Telephone Company and 
the Pike County Telephone Company of 
Ohio, died at his home in Omega, Pike 
county. Death was caused by Bright's 
disease. He is survived by his wife and 
two sons and four daughters. C. E. Con 
don, manager of the Adams County Tele- 
phone Company, is a son-in-law. 

Fred Yates, wire chief for the Kansas 
Telephone Company of Ottawa, Kans.., 
been promoted to the position of loca! 
manager. Mr. Yates has been connected 
with ‘the telephone business in Ottawa for 
many years. He began with the old Home 
company, becoming manager upon the resig 
nation of U. S. Hannum. Upon the merger 
of the telephone systems in Ottawa into 
the Kansas Telephone Company, Mr. Yates 
became wire chief 

Captain Donald B. Robinson of the U.S 
S. C. R.. commanding officer of Company B 
of the 309th Field Signal Battalion, 84th 


nas 
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division, Camp Zachary Taylor, Louisville, 

‘y., has received notice of his promotion 
from the rank of first lieutenant to a cap- 
taincy. Captain Robinson was formerly 
located at Windom, Minn., as district man- 
ager for the Tri-State company and left 
there early last June to recruit for the 
signal service in St. Paul and adjoining 
territory, having been commissioned first 
lieutenant. 

Captain George W. Dickerson of Com- 
pany B, 308th Field Signal Battalion, 83rd 
division of the national army, Camp Sher- 
man, Chillicothe, Ohio, has been appointed 
summary court officer of the battalion, a 
position somewhat similar to that of police 
court judge in civil life. 

Henry Spencer has been appointed man 
ager for the Gulf States Telephone Com- 
pany’s exchange at Commerce, Texas. 

J. A. Shaw was recently installed as man- 
ager of the Grand Saline Telephone Ex 
change at Grand Saline, Texas. 

E. L. Cline, general manager and chief 
engineer of the Indianapolis Telephone 
Company, Indianapolis, Ind., has the sym- 
pathy of his many friends in the Inde 
pendent field in the recent death of his wife 

Harry R. Allensworth, former city elec 


trician of Columbus, Ohio, has joined the 
staff of the Tri-State Telephone & Tele 
graph Company of St. Paul, Minn., as valu 
ation engineer and will supervise the valu 
ation of the company’s toll lines as ordered 
by the state railroad and warehouse com- 
mission. 


C. N. Cook, of Bowling Green, Ky., has 
been made manager of the Guthrie (Ky.) 
Home Telephone Exchange, succeeding 
QO. T. O’Bannon, who has accepted a posi- 
tion with the Louisville & Nashville Rail 
road, 

R. H. Minton has resigned the manage- 
ment of the Sabine Citizens Telephone 
Company, of Sabine, Texas, and is suc- 
ceeded by G. W. Alford, who has already 
assumed charge of the plant. 

Chester Rogers, formerly wire chief for 
the Tri-State Telegraph & Telephone Com- 
pany, of Uniontown, Pa., has been made 
manager of the Charleroi Telephone Com- 
pany of Charleroi, Pa., succeeding C. H 
Christner, resigned. 

Will Rapier has been chosen manager of 
the Uniontown (Ky.) Telephone Company. 

Francis H. Dewey, of Worcester, Mass.., 
a director of the New England Telephone 
Company, was elected a member of the 
executive committee at a meeting held Octo 
ber 16. Mr. Dewey has been a director of 
the company since 1906. He is president 
of the Worcester Consolidated Street Rail- 
way, president of the Worcester Mechanics 
National sank, vice-president of the 
Worcester Gas Company, and is connected 
with many other companies. 

Max Thelen, president of the California 
Railroad Commission, has been appointed 
the head of a committee to co-operate with 
the government in keeping in touch with 
state railway and public utilities commis- 
sions on regulations pertaining to war aid, 
by Edward C. Niles, newly elected presi- 
dent of the National Association of Rail- 
way and Utilities "Commissioners. 

L. F. Steele, formerly of Harrodsburg, 
Ky., has purchased the Hustonville Tele- 
phone Company of Hustonville, Ky., for 
$10,000. He formerly owned the plant, 
but sold it to J. P. Gann, from whom he 
now repurchased it 

Oliver H. Hughes, chairman of the Ohio 
Public Utilities Commission, passed away 
in Columbus last month after an illness of 
several days. Mr. Hughes was appointed a 
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member of the Ohio Railroad Commission 
in 1905, continuing as a member of its suc- 
cessor, the public utilities commission, until 
1915, when he resigned. Last January he 
was reappointed. 

Miss Ninett Gano has been appointed 
manager of the Claude Telephone Company 
at Claude, Texas. 

Charles E. Howard, formerly of the Gulf 
States Telephone Company of Tyler 
Texas, has been made local manager of 
the company’s plant at Crandall, Texas. 

F. H. Merrill, Jr.. who has held the 
position of auditor for the Gulf States 
Telephone Company at Tyler, Texas, for 
several years, has recently resigned and 
accepted a position with the War Depart- 
ment as aviation field auditor. Mr. Merrill 
has been connected with the Gulf States 
company and the companies taken over by 
it for approximately 13 years. 

H. H. Holdrege, for 10 years manager 
of the Inavale Telephone Company’s ex- 
change, Inavale, Neb., died on November 4 
as the result of a stroke of apoplexy. He 
was one of the town’s leading citizens and 
a long time resident. He was 61 years old. 

Mr. Mapes resigns the position of man- 
ager for the Citizens Telephone Company 
in Battle Creek to become secretary and 
treasurer of the Michigan Independent 
Telephone and Traffic Association, with 
headquarters in Grand Rapids. This office 
is known as the promotion position. W. S. 
Vivian stepped from it to the secretaryship 
of the National Independent Telephone 
Association, and his successor, F. V. New- 
man, is now holding an important position 
with an Indianapolis telephone company. 

Charles G. Du Bois, who has for a num- 
ber of years been comptroller of the Ameri- 
can Telephone & Telegraph Company at 
Seattle, Wash., has accepted the office of 
comptroller of the American Red Cross 
and will have complete charge of all mat- 
ters relating to accounting and auditing. 
He will serve during the period of the war 
without compensation. 

J. H. Borland, aged 56, secretary and 
treasurer of the Parker Telephone Com- 
pany of Pennsylvania, died at his home in 
Parker’s Landing of typhoid fever. He 
had been in poor health for several months 
from a nervous breakdown, but in June 
typhoid fever developed, from which he 
never recovered. The deceased was born 
in Parker’s Landing and had resided there 
all his life. Mr. Borland had been con- 
nected with the Penn Fuel Company for 30 
years and was instrumental with Sheriff 
W. P. Parker in organizing and securing a 
charter for the Parker Telephone Com- 
pany. 

L. S. Criusaz, for many years manager 
of the Iowa Telephone Company of Iowa 
City, will be transferred to Shenandoah, in 
Page county. Mr. Criusaz, while manager 
here, has done much to build up the sys- 
tem and Iowa City now has one of the best 
telephone systems in Iowa. Carl Cone, 
of Des Moines, will succeed Mr. Criusaz 
as manager here. 


INCORPORATIONS. 

Corwin Telephone Manufacturing Com- 
pany, Lafayette, Indiana, reduced its capital 
stock from $100,000 to $30,000. 

Stanford Telephone Company of Stan- 
ford, Monroe county, Indiana; capital, $550; 
to maintain telephone lines and exchanges 
Directors, Robert S. Whaley, Charles Hud- 
son, Thomas Phillips, Henry A. Brown, 
Grant Thrasher 

To complete a telephone line to serve 
farmers living northeast of Reed Point, 
Mont., the Spring Valley Telephone Com- 


pany has been incorporated. 


Articles of incorporation were filed in the 
office of the secretary of state as follows: 
The New Union Telephone Company, 
Dodgeville, Wisconsin; capital, $30,000; 
E. L. Harman, Mrs. Maud I. Harman, A. F. 
Bishop Jr., and Darius Harman. 

The Forbes Valley Telephone Company 
of Bismarck, N. D., has been chartered by 
the secretary of state to build a line fifteen 
miles northwest from Forbes, with eight 
miles of branch lines, to cost $1,800. W. H. 
Haas, Michael Mallock and A. S. Marshall 
are incorporators. 

NEWS FROM THI 
CALIFORNIA 

The Klamath Telephone and Telegraph 
Company, which operates in Siskiyou 
county, Cal., and in Klamath county, Ore., 
and operates a telephone system from Ager 
to Dorris, in Siskiyou county, has filed with 
the railroad commission an application for 
authority to extend its line from Dorris to 
Macdoel, 21 miles, and thence to Mt. Heb- 
ron, two miles. At present there is no direct 
telephone communication between Dorris 
and Macdoel. There is a farmers’ line 
from Dorris to a rural community, and one 
from Macdoel. The proposed extension 
will permit the residents of Dorris and 
vicinity to talk to the outside world by 
connecting with the Little Shasta Telephone 
Company. 

The railroad commission has extended 
until February 22, 1918, the time within 
which the Fowler Independent Telephone 
Company may reconstruct its system to 
comply with the provisions of the laws of 
California. 


FIELD. 


ILLINOIS 
Application for increase of the capital 
stock of the Galesburg Union Telephone 
Company from $250,000 to $500,000 was 
made with the secretary of state at Spring- 
field, Illinois. The increase was voted some 
time ago by the stockholders of the com 
pany and ratified by the Public Utilities 
Commission. Its increase takes care of the 
purchase of the Central Union and expan- 
sion of service here. 
IOWA 
A deal has been closed whereby Rosco 
Saunders disposed of the Manilla Tele 
phone Company to Mr. James A. Innes of 
Sloan, lowa, who will take possession of the 
same January Ist. Mr. Innes is twenty-four 
years of age, but has had much experience 
in the telephone business and will maintain 
the present high standard of the service at 
this place. The Manilla Telephone Com- 
pany was organized in 1900 through the 
efforts of Roscoe Saunders who has been 
its manager from the first, ic g built up 
an exchange which is the envy of all who 
are conversant with the telephone 
The people here have always prided them- 
selves over the fact that they have one of 
the best and most efficient exchanges in 
this section of the country 


business. 


MONTANA 

Work has been begun on a new telephone 
line in the Helena National forest which 
will connect residents of Deer Lodge valley 
with Helena. The line will be about five 
miles long, connecting with the Burnt Hol 
low ranger station line. 

Notice was filed with the secretary 
state that the Montana Star Telep! lon 
Company had been dissolved by order of 
the district court of Sheridan county. 

Arrangements have practicall 





ly been com- 
pleted for the construction of a — 
line. An exchange will be installed at 
Brockton so as to give service in town. 
The line is being promoted by the farmers 
whom it will serve, but financial assistance 
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will be secured from the business men of 
this town. 
' NEBRASKA 

At a mecting of the directors of the 
Farmers Telephone Company held at North 
Bend -_ following officers were elected 
Fred A. Howe, president; J. F. es 
vice- donc ing Thos. H. Fowler, secretary ; 
C. L. Kelly, treasurer; members of the 
executive board, J. IF. Drenguis, Henry 
Tank and Peter Bauer. Other members of 
the board of directors who were present 
were: Charles Linneman, Jay Chapin and 
Wm. Rettig. 

OHIO 

Having voted a $200,000 increase in stock 
at a meeting of the directors the Lima 
Telephone and Telegraph Company is now 
a million dollar corporation. Of the in- 
crease voted the money derived from $60, 
000 worth of the stock will be devoted to 
improvements at the general office and on 
the various lines. Half of the $200,000 is 
common, the other preferred stock. The 
$140,000 remaining in the treasury will 
be devoted to future improvements in the 
company’s service. 

OREGON 

The Little Shasta Telephone Company 
which also goes by the name of the Mon- 
tague-Butte Valley Telephone Company, 
operating in Siskiyou county, and the Kla- 
math Telephone & Telegraph Company, 
which also operates in Siskiyou county and 

Klamath county, Ore., have filed an appli- 
cation for authority to sell to the latter its 
44 miles of telephone line and equipment 
lying east of Montague Siskiyou county 
The application says the Shasta company 
was originally composed of sawmill owners 
and farmers who erected the telephone lines 
for their own use, and paid little attention 
to serving the public. The sawmills hav: 
long been shut down, and the line is now 
owned by six farmers who are not in the 
telephone business, says the application 





PENNSYLVANIA 

The Perry County Telephone and Tele 
graph Company is planning an extension 
of its lines, which are connected with the 
Bell system, to various parts of the county. 
Several new lines are anticipated. Much 
unnecessary duplic: ition appears throughout 
the county and subscribers are almost com- 
pelled to have both systems to be properly 
connected with other sections of the county. 

TEN NESSEI 

\ new telephone system which was con- 
structed especially for Park Field at Mill- 
ington, connecting with the Memphis ex- 
chanage of the Cumberland Telephone & 
Telegraph Company, has been placed in 
operation. Ninety-five instruments have 
been installed in the various buildings at 
the aviation camp, and all connect with 
Memphis through a private switchboard at 
Park Field, which will be operated by gov- 


ernment forces. It was necessary for the 
Cumberland company to string oe lines 
from its long distance board to Millington 
to provide this service for the Boson 


Four of the circuits are of copper. Park 
Feid also is connected with a line to the 
Memphis Telephone Company exchange. 
\ new substation of the Memphis postoffice 
has also been established at Park Field. 
UTAH 

\ new telephone line forty-five miles 
long is nearing completion between Stock- 
more and Park City, according to C. J. 
Neal, manager of the Uintah Telephone 
Company, who has just returned from that 
section. He says it will be completed by 
January 1, and that as soon thereafter as 
possible it will be extended fifty miles to 
Roosevelt. 
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C. O. BAKER, Pres. 


Platinum — 


Platinum Wire, Sheet, Foil, Platinum Rives and 
Contacts. Special forms made to specie 


All of “Baker” Quality 


Platinum Serap Purchased 





N. Y. Office: 30 Church Jt. 
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ALUMINUM 


HAND SETS 


GOVERNMENT TYPE 


For Use with Linemen’s Test Sets, Portable and Mine 
Telephones, Telephone Extensions, etc. 


MADE TO WITHSTAND HARD USAGE 





No. 16—HAND SET 


Neat, Convenient Shape, One-Half Usual Weight, Any Cord 
and Spring Combination, With or Without 
Push Button Switch 


COMMON OR LOCAL BATTERY TYPES 
MANUFACTURER 


COMPANY 


State and 64th Sts. Chicago, U. S. A. 








UT the labor cost of 
pole and post erec- 
tion fifty per cent, and 
insure a permanently se- 
cure line and continuous 


LOW FREEZING ¥eervice. 


Use this modern method 
Red C ro SS in telephone, telegraph 
Explosives 


and power line construc- 
FOR 


tion, signal systems, 
crossing warnings, tower 
POLE HOLE 
BLASTING 


foundations, etc. Quick, 
efficient and satisfactory 
results secured by blast- 
ing your excavations 
with Red Cross Low 
Freezing Explosives. 


FREE BOOKLET 


giving practical information 
about preparing cartridges, 
loading and detonating and 
helpful suggestions to fore- 
men of line work will be 
mailed promptly upon receipt 
of request. Get posted on the 
new and better way to set poles. 


E.I.du Pont de Nemours & Co. 
Powder Makers Since 1802 


Wilmington, Delaware 
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Some Points on the Value 
of Kellogg Equipment Today 


December 1, 1917 


Nowadays hardly a day goes by that telephone managers, when they have a 
moment’s breathing spell, do not consider and discuss the high cost of telephone 
exchange operating and the low rates for the service they give. This subject, in fact, 
is the one universal question mark in the Independent telephone field. In many, 
many cases the exchange rates are based on figures estimated years and years ago, in 
the days when you could get a ‘‘square meal’’ for a quarter anywhere, and everything 
else in proportion. Then the rates were low enough for proper exchange operating 
and proper upkeep allowance. Now it is a serious matter indeed, 


There are two answers to this question. Every telephone man knows the first, 
a good many appreciate the second: buy Kellogg. For any piece of apparatus used in 
the exchange there is, indeed, a most sound reason for doing this, as an answer to 
the question, ‘‘How can I continue profitable operating at the present rates and the 
present high cost of living?’’ 


It has been the constant aim of the Kellogg Company to save money for the oper- 
ating man and every telephone man of any experience who has ever used Kellogg knows 
that the equipment today, as it always has been in the past, is thecheapeston the market. 


Because, Mr. Exchange Manager, it saves you money in the way no other equip- 
ment has ever been ableto do. Take some of our apparatus, for instance, the receiver 
shell. Everybody in the exchange, even the office boy, knows that receiver shells are 
constantly broken. The bookkeeper too, knows that a big yearly bill is the result. 
The instrument man knows, because of the constant replacement. But the exchange 
manager, or the man who has the buying and the profit figuring to do each year, 
knows that with the Kellogg Bakelite shell this big expense is practically done away 
with. That means that you, Mr. Telephone Manager, by having complete Kellogg Bake- 
lite shells on all your sets are ina position to combat this high cost of operating and high 
cost of living at your present rates, if you cannot raise them, because these Kellogg 
Bakelite receivers are bringing you in money each year—every month in fact. They 
are bringing it in to you by saving it for you. 


Take Kellogg transmitters for instance; another reason for using Kellogg, 
especially in these times. If you have never used Kellogg transmitters in your 
exchange, when we tell you that over two million, practically one type, are now in 
operation, that thousands and thousands of them, in service almost from the time 


tthat the first lot left our factory, fifteen years and moreago, you will know that these 


transmitters are all making money for their owners. They are making money by 
saving it, and they will make money for you, Mr. Exchange Manager, by saving it. 


They will save you countless trips for the repair man; they will save you count- 
less annoying complaints from subscribers; they will save you in a vastly improved 
toll service; they will keep your trouble department in good humor; because they 
stay at their business and do good work, and you don’t need to bother about them. 
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Then take Kellogg generators. You can buy telephones today much cheaper 
than Kellogg telephones and they will contain generators that may look pretty good 
and they may seem powerful enough—and most of them are powerful enough at first! 


Our positive knowledge of the Kellogg generator is that it is powerful for you 
not just at first, but for all the time that you have the set on the wall. The gener- 
ator “built like a watch’’ is there for reliable work, and, just like thousands and 
thousands of other Kellogg generators sending current over thousands of miles of 
line today without attention. They are saving money for exchange managers through- 
out the world. Therefore, they are making money. They will make money for you 


by saving it. 


Ringers! Again areason why Kellogg equipment will keep you from the trouble 
of worrying each day as to how you are going to make the low rental rates meet the 
greatly increased cost of exchange operating. Let us remind you that in the days 
gone by, every telephone ringer was the bane of the experienced troubleman and the 
pitfall for every beginner. Most troubles were ringer troubles and it was adjust this 
and adjust that. Ringers used to cause more profanity in the telephone business 
than anything else except sleet. 


The Kellogg Company realized that, and there is ample evidence of the thou- 
sands of dollars worth of time wasted every week by telephone companies in their 
universal struggle to make various styles of ringers with various etyles of adjustment, 


ring with many different makes and kinds of telephones. The Kellogg non-adjust- 
able ringer was the result. 


There are thousands and thousands in service today—there’s a Kellogg ringer 
ringing every minute—they are signaling in a certain, positive manner without any 
attention from anybody. Ringers that are not sold with a special set of tools for 
“tuning up’’ purposes, that are enabling hundreds of telephone managers to meet 
the greatly increased cost of exchange operating, with rental rates far below what 
they should be, because of the fact that they are delivering the goods and not caus- 
ing constant grief. They are not taking up the time of the business office listening 
to indignant subscribers, and the time of the repair men trying to adjust their ringers. 


So the same can be said of complete Kellogg switchboard and telephone equip- 
ment. It saves money for you and this time, of all times, is when you need to save 
money. You may not be able to raise your rates, but you can make a relatively larger 
income by doing away with unnecessary maintenance and distracting apparatus trou- 
ble, and you can do it by buying the cheapest telephones and switchboards—Kellogg 
Switchboard & Supply Company equipment. 


Now is the time to begin standardizing with Kellogg. 


Use is the test. 


Kellogg Switchboard & Supply Company 
CHICAGO, ILLINOIS 


Branch Offices: Kansas City, Mo., San Francisco, Cal. 
Columbus, Ohio, 409 Huntington Bank Bldg. 


DISTRIBUTING HOUSES: Canada West Electric, Ltd., Regina, Sack., Can.; The McGraw Co., Sioux City, lowa; The 
McGraw Co., Omaha, Neb.; Pacific States Electric Co., Los Angeles, Cal., Oakland, Cal., Portland, Ore., Seattle, Wash.; 
Northwestern Electric Equipment Co., St. Paul, Minn.; Tower-Binford Elec. & Mfg. Co., Richmond, Va. 
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nouncing Our/New- 
896 Telephone Model 1918 


A new instrument which looks better, talks better, rings better and is more con- 
venient to use than any other local battery telephone heretofore manufactured. Im- 
provements in the design and arrangement of this telephone reduce substation operat- 
ing and maintenance costs to a minimum. Some of the new features are: 


Smaller Cabinet Sixteen Circuits in One 
Made of quarter-sawed oak with a dull golden All telephones of this type are furnished with 
oak finish. It is shorter and more compact, yet universal wiring which allows telephone to be 
there is plenty of room inside for the apparatus converted from any one of sixteen kinds of service 
and to afford complete accessibility. to another without adding or removing a single 


wire in the cable form. 


Convenient Writing Shelf 

The writing shelf is inclined at the proper angle Interchangeable Equipment 
for writing purposes and the reduced depth from sae ; , 
' es : , Cabinet is drilled and wired for three, four and 
its outer edge to the door of the cabinet allows : 

' five bar generators, sure-ring condensers, push 
the user to speak directly into the transmitter Saal ' 

men pony ’ " button, etc., to facilitate quick change from one 

while writing. This means better transmission. ; 

class of service to another. 


Short Transmitter Arm 


Allows the user to see the writing shelf while No Generator Shelf 
conversing and making notes. Provides complete Generator is fastened directly to the backboard 
adjustment to the user’s height. When the tele- on a steel mounting plate. This eliminates the 
phone is installed the edge of the mouthpiece is old style of generator shelf, which often broke in 
only 10% inches from the wall. transit, and makes the cabinet more accessible. 


Comes to You Completely Assembled 
We have abandoned the knocked-down method of packing, but still retain the advantages of the 
individual wooden packing case and the 33-pound gross shipping weight, which saves money on trans- 
portation charges—three new No. 896 Telephones can be shipped within the 100-pound freight rate. 
Write our nearest office for a copy of new circular which illustrates and describes every detail of 
this improved wall telephone. 


Stromberg-Carlson Telephone Mfg. Co. 


Rochester, N. Y. Chicago, Ill. Kansas City, Mo. Toronto, Ont. 
AGENCIES: 


Telephone Electric Equipment Co., San Francisco, Cal., Los Angeles, Cal., Portland, Ore., Seattle, Wash. 
Sumter Telephone Supply Co., Atlanta, Ga. 
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WORN statements of the financial and physical conditions of 
telephone companies filed with public service commissions 
prove that the centrally-operated system, with very rare excep- 
tions, leads its competitor that uses a system of any other kind. 
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The yrowth of the centrally-operated system under competition 
is healthy—created by the satisfaction and good will of the sub- 
scriber— not by forced draft methods. It naturally gets the bulk 
of the contracts, the traffic and the resulting revenue. Statistics 


that are available to anyone prove the case conclusively in favor 
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of the centrally-operated telephone system. 
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No telephone system that has been made, invented or proposed, 
exceeds the simplicity of operation, convenience and investment 
potentialities of the centrally-operated "Central Energy" system 


as made and installed by this company. 
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Ammeters. 
Leeds & Northrup Co 

Anchors. 
Crouse-Hinds Co. 
Oshkosh Mfg. Ci 


Automatic Telephones. 
Automatic Electr Co 


Batteries, Dry. 
Mfg. Co 


Stromberg-Carls 1 Tel 


Boards, Power. 


Stromberg-Carlson Tel. Mfg. Cx 
Books. 

Electricity Magazine Corporation 
Booths. 

S erg-( Tel. Mfg. Co. 
Cables. 

American Steel & Wire Co 

Electric Cable Co. 

Indiana Rbr. & Ins. Wire Co 

National Conduit & Cable Co. 

Roebling’s Sons Co., John A. 

Simplex Wire & Cable Co. 


Standard Underground Cable Co 
Stromberg-Carlson Tel. Mfg. Co. 


Cable Clamps. 
Standard Underground Cable ( 


Cable Hangers. 
(See Hangers, Cable. 


Cable Terminals. 
(See Terminals, Cable.) 


Cleats, Insulated. 
Klectrose Mfg. Co 


Climbers. 
Klein, M., & Sons. 
Oshkosh Mfg. Co 


Coils. 
Automatic Electric Co 
Leeds & Northrup Co. 
Premier Electric Co. 
Condensers. 
Automatic Electric Co 


Stromberg-Carlson Tel. Mfg. Co. 


Conduit. 


National Fire Proofing Co 
Shawmut Clay Mfg. Co. 


Construction Materials. 
Automatic Electric Co. 
Klein & Sons, Mathias. ; 
National Telephone Supply Co 
Oshkosh Mfg. Co. 


Stromberg-Carlson Tel. Mfg. Co. 


Contractors. 


McMeen & Miller. 


Cords. 


Automatic Electric Co. 
Premier Electric Co 


Stromberg-Carlson Tel. Mfg. Co. 


Distributing Fixtures. 
Cook Company, Frank B. 


Electrical Instruments. 
Leeds & Northrup Co. 


Engineers. 


Clement, Edward E. 
McMeen & Miller. 


Expansion Bolts. 


Klein & Sop*. Mathias 
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Flat Wire. 


American Steel & Wire Co. 
Roebling’s Sons Co., John A. 


Flux, Soldering. 


Benson, Alex R. 
lake Signal & Mfg. Co. 
Fuses. 


Cook Company, Frank B. 


Galvanometers. 
Leeds & Northrup Co. 


Generators. 
American Electric Tel. Co 
Kellogg Swbd. & Supply Co. _ 
Stromberg-Carlson Tel. Mfg. Co 


Guy Anchors. 


Crouse-Hinds Co. 
Oshkosh Mfg. Co. 


Guy Clamps. 
Cook Company, Frank B. 


Hangers, Cable. 


Cook Company, Frank B. _ 
National Telephone Supply Co. 
Standard Underground Cable Co 


Harmonic Ringers. 


tzer-Cabot Elec. Co. 
Geht @& Sanply Co 
Stromberg-Carlson Tel. 


Hol 
kK ellncg 


Heat Coils. 
Cook Company, Frank B. 


Hook Switches. 


Automatic Electric Co. 

Cracraft-Leich Electric Co. 
Kellogg Swbhd. & Supply Co. 
Vremier Electric Cu. 
Stromberg-Carison Tel. Mfg. Co. 


Insulated Staples. 
Blake Signal & Mfg. Co. 


Insulated Tape. 


New York Insulated Wire Co. 


Insulation Composition. 


Electrose Manufacturing Co. 


Intercommunicating Systems. 


Automatic Electric Co. 
Kellogg Swbd. & Supply Co. 
Stromberg Carlson Tel. Mfg. Co. 


Joints, Wire. 


Cook Company, Frank B. 
National Telephone Supply Co. 


Keys. 
American Electric Tel. Co. 
Kellogg Swbd. & Supply Co. 
Stromberg-Carlson el. Mfg. Co. 


Lightning Arrester. 
Cook Company, Frank B. 


Linemen’s Climbers. 


Klein, M., & Sons. 
Oshkosh Mfg. Co. 
Magnet Wire. 


American Steel & Wire Co 
Automatic Electric Co. 

Kellogg Swbhd. & Supply Co. 
Roebling’s Sons Co., John A 
Standard Underground Cahle Co 
Stromberg-Carlson Tel. Mfg. Co. 


Manhole Covers. 
American Brake Shoe & 


Mouthpieces. 
Electrose Mfg. Co. 

Nails, Copper. 
American Steel & Wire Co 


Fdry. Co. 














OR this small sum—less than most of 
us spend for tobacco—you can now get the 


complete Cyclopedia of Telephony and Telegraphy. 
Here is a set of books that is recognized as the authority—a 
set of books that you can’t afford to be without Written in 
simple, easily-understood language, and discusses every detail 
of modern telephony There are no technical terms to puzzle 
you, and hundreds of illustrations, tables and diagrams make 
difficult points perfectly clear. 


And we will send 


Yes, only 50c a week buys them 
them seven days 


you the whole set free—on approval Use 
without putting up a penny’s deposit Then, if you decide to 
buy, you may pay the special advertising price of $12.80 at the 


rate of $2.00 a month—50c a week The regular price of this 
splendid set is $20, but on this offer you save $7.20. 


All About the 


Telephone 


These four splendid volumes, bound in half red 
Morocco, gold stamped, contain more vital facts on 


the telephone than you can possibly remember. Acoustics; 
magneto telephones; equipment; line construction; wireless 
telephony; railway telephony; storage batteries; party line sys- 
tems, power plants and buildings, manual switchboards; auto- 
matic systems, etc., are treated in clear, concise language. 
1728 pages, 7x10 inches; 2000 illustrations; all carefully cross- 
indexed for quick reference You must see them for yourself 
before you can realize what they are going to mean to you. 


Use Them 7 Days 


We'll send you the whole set, express prepaid, upon 
your simple request Use therm for seven full days, just as if 
they were your own Put them to every test you know. If 
they fail to please, return them at our expense. If you decide 
to buy, send only $2.00 and $2.00 a month thereafter, until the 
special price of $12.80 has been paid. 


Free Consulting Service! 


With each set we include, free, a Consulting Mem- 
bership in the American Technical Society, regular price $12.00. 
This entitles you to the advice of a corps of telephone experts 
for an entire year There is no limit to this service. Ask 
just as many questions as you wish Send coupon now! 


Send Coupon! / 


Put your name and address in 
the coupon now—and let us send you this 
remarkable library. See for 
what it will mean to you. Don't send 
us asingle penny. Just mail thecou- a 
pon and get books on trial. You 
need these books. They mean more A 
money to you —and here is a 
chance to get them on a remark- 


# American Technical 


examination 
will send 


$12.80 has been d 
send me areceipt sho wi 
set of books a 


Oc a Week 


SS 





4  Dept.T-7138, Chicago, U. 8. A. 
Please send me the four volume 
ourself @ set of Cyclopedia of Telephony 
and Telegraphy for 7 days’ free 

If I decide to buy, 
$2 00 within seven days 
and the balance at $2.00 a month until 


the $12 Consulting 


‘ . - ‘ 2 nenginen Membership are mine and fully id for. 
able offer that is open . every- @ 411 think that I can get along without the 
one living within the bound- books after the7 days’ trial, I will return 


aries of the U.S. and Canada. a them at your expense. 


Send coupon ! 


American Technical @ Name.........cccccccccceceess sovdennesdh 
Society 
Dept. T-7138 BBP. cc ccces eeeseece MITTTTITTTT TT Ti tt itt 


Chicago, U. S. A. A ties 
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Telephone 


Ask your Lineman, “the man 
who knows,” the kind of wire 
best adapted for perpetual, sat- 
isfactory service. He will say 


i 
Muncie 
e 
Wire 
if he has ever seen, 
tried and tested it. 


Before purchasing your 
next supply get our samples; 
test and compare, we may 

q save you a costly mistake. 


Muncie Wire is handled 
by most representative Job- 
bers and Supply Houses. 


INDIANA STEEL & 
WIRE COMPANY 
MUNCIE, - INDIANA 


ia SO | 


| 
| 
| 
| 
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Telephone Wire 



















TELEPHONE ENGINEER. 


OMUMTUNUCEMUUA Ee AEN 


has a plus value because of 
infinite care in manufacture 
and exhaustive tests on 
every inch before it leaves 


our plant. 


Made in accordance with 
Western Electric Company 
specifications or those of 


any other customer. 


The Electric Cable Company | 


10 EAST 43d STREET, NEW YORK 


Boston Chicago 





Cleveland Philadelphia || 
St. Louis San Francisco 
Works: BRIDGEPORT, CONN. 
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Patent Experts. 
Clement, Edward E. 
McMeen & Miller. 


Patent Solicitors. 
Clement, Edward E 


McMeen & Miller. 


Pay Stations. 
Automatic Electric Co. 


Pay-Out Reels. 
Klein, M., & Sons. 
Oshkosh Mfg. Co. 


Platinum. 
Baker & Co. 


Poles, Cedar. 
National Pole Company. 
Partridge, T. M., Lumber Co. 


Porcelain. 
Thomas & Sons Company, R. 


Powder. 
Du Pont Powder Co. 


Rebuilt Telephones. 
Premier Electric Co. 


Receivers. 


American Electric Tel. Co. 
Automatic Electric Co. 
Holtzer-Cabot Elec. Co. 

Kellogg Swbd. & Supply Co. 
Premier Electric Co. 
Stromberg-Carlson Tel. Mfg. Co: 


Beceiver Cords. 


Automatic *" ctric Co. 

Kellogg Swbd. & Supply Co. 
Premier Electric Co. 
Stromberg-Carlson Tel. Mfg. Co. 


Receiver Shells. 
Electrose Mfg. Co. 


Ringer Sets. 
Automatic Electric Co. 
Kellogg Swbhd. & Supply Co. 
Premier Electric Co. 
Stromberg-Carlson Tel. Mfg. Co 


Ringing Machines. 
Automatic Electric Co. 
Holtzer-Cabot Electric Co. 
Kellogg Swhd. & Sunnly Co. 
Stromberg-Carlson Tel. Mfg. Co. 

Selectors. 
Automatic Electric Co. 
Kellogg Swbd. & Supply Co. 

Staples, Insulated. 

Blake Signal & Mfg. Co. 


Soldering Paste. 


Benson Co., Alex R. 
Blake Signal & Mfg. Co. 


Soldering Salts. 
Benson Co., Alex R. 


Supplies. 
Automatic Electric Co. 
Holtzer-Cabot Elec. Co. 


Kellogg Swbd. & Supply Co. 
Premier Electric Co. 
Stromberg-Carlson Tel. Mfg. Co. 


Switchboard Cable. 
Automatic Electric Co. 
Holtzer-Cabot Elec. Co. 

Kellogg Swbd. & Supply Co. 
Standard Underground Cable Co. 
Stromberg-Carlson Tel. Mfg. Co. 

Switchboard Coils. 
Automatic Electric Co. 

Kellogg Swbhd. & Supply Co. 
Premier Electric Co. 
Stromberg-Carlson Tel. Mfg. Co. 


Subway Castings. 


American Brake Shoe & Fdry. Co. 


Switchboard Cords. 
Automatic Electric Co. 
Cracraft-Leich Electric Co. 
Kellogg Swbhd. & Supply Co. 
Premier Electric Co. 
Stromberg-Carlson Tel. Mfg. Co. 


Switchboards, Telephone. 


American Electric Co. 
Automatic Electric Co. 
Kellogg Swbhd. & Supply Co. 





Premier Electric Co. 
Stromberg-Carlson Tel. Mfg. Co. 


Tacks. 
American Steel & Wire Co 


Take-Up Reels. 


Klein, M., & Sons. 
Oshkosh Mfg. Co. 


Tape, Insulated. 
New York Insulated Wire Co 


Taps, Testing. 
Frankel Display Fixture Co 


Telephones. 


Automatic Electric Co. 
American Electric Co. 
Holtzer-Cabot Elec. Co. 

Kellogg Swbd. & Supply Co 
Premier Electric Co. 
Stromberg-Carlson Tel. Mfg. Co 


Terminal Blocks. 
Cook Company, Frank B. 


Terminals, Cable. 
Cook Company, Frank B. 
Standard Underground Cable G 


Test Connectors. 
Cook Company, Frank B. 


Testing Sets. 


Leeds & Northrup Co. 
Weston Electrical Inst. Cu 


Tools. 


Klein & Sons, Mathias. 
Oshkosh Mfg. Co. 


Trailers. 
Los Angeles Trailer Co. 


Transmitters. 
American Electric Tel. Co 
Automatic Electric Co. 

Kellogg Swbhd. & Supply Co. 
Stromberg-Carlson Tel. Mfg. © 


Voltmeters. 
Leeds & Northrup Co. 
Weston Elec. Inst. Co. 

Wire, Copper. 
American Steel & Wire Co. 
Electric Cable Co. 

National Conduit & Cable Co 
Roebling’s Sons Co., John A. 
Standard Underground Cable Co. 


Wire, Copper Clad. 
Roebling’s Sons Co., {oho A. 
Standard Underground Cable Co. 

Wire, Galvanized Iron. 
American Steel & Wire Co. 
Indiana Steel & Wire Co. 
Roebling’s Sons Co., John A 

Wire Rods. 


American Steel & Wire Co. 
Standard Underground Cable Co 


Wire Rope Pittings. 


American Steel & Wire Co. 
Roebling’s Sons Co., John A. 


Wire, Rubber Covered. 
American Steel & Wire Co. 


New York Insulated Wire Co 
Roebling’s Sons Co., John A 
Simplex Wire & Cable Co. 
Standard Underground Cable Co. 
Wire, Strand. 
American Steel & Wire Co. 
Indiana Steel & Wire Co. 
Roebling’s Sons Co., John A. 
Standard Underground Cable Co. 
Wire, Weatherproof. 
American Steel & Wire Co. 
Electric Cable Co. 
Indiana Rbr. & Ins. Wire Co. 
National Conduit & Cable Co. 
New York Insulated Wire Co. 
Roebling’s Sons Co., John A. 
Simplex Wire & Cable Co. 
Standard Underground Cable Co. 
Wires and Cables, Electric 
Kellogg Swbd. & Supply Co. 
Roebling’s Sons Co., fohn A. 
Standard Underground Cable Co. 
Stromberg-Carlson Tel. Mfg. Co. 
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Protect Your Property at Night 


Night Prowlers Shun Plants Illuminated by 


IMPERIAL FLOOD LIGHT PROJECTORS 


What Flood Lighting can 
do for you is told in our 


Catalog No. 303. Write 


for your copy. 


Imperial Flood Light Pro- 


jectors are made in styles 
and sizes to meet every 
requirement. 


CROUSE-HINDS COMPANY 
a a 


SYRACUSE, N. Y., U.S. A. 


NEW YORK BOSTON CHICAGO 




















“INSULATION. 
“MADE IN —=e 


S Patents 





National Contut Cab C 





















EXECUTIVE orriers. a — 


Park Row, New York, N. we 





‘Manutacturers of oo : 


bare Copper Wire ant Cable 
tere! Wires an babs 











60-72 Washington Stre 66-76 Front Street 
BROOKLYN, N. Y., AMERICA 
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Accurate—Rugged—Inexpensive 





At no sacrifice of quality or accuracy we are now producing an inexpensive Dial 
Decade Testing Set. The low price of this set is made possible because of a design 
which has been carefully worked out to admit of advantageous manufacture of parts in 
quantities. Further, the design is such that assembling is easily and quickly done. | 
Accuracy and the usual Leeds & Northrup reliability have been retained. Our guarantee | 


is behind every set. 
PRICE $66.00 
Let us send you Bulletin No. 530. It describes the set in detail. 


The Leeds C& Northrup Co. 4908 Stenton Avenue 


PHILADELPHIA, PA. - 


- 


The L c& N ang S Portable ‘Viet “Set xt | 



































“Shawmut” 
Vitrified Clay Conduit 


Large or small contracts 
promptly executed. 


FACTORY—Drummond, Elk Co., Pa. 


THE SHAWMUT CLAY 
MANUFACTURING CO. 
Shawmut, Elk Co., Pa. 


























“How to Read Tele- PAR A N I T E 


phone Circuit Diagrams” | RUBBER COVERED 
There are 270 pages, 514” x 714”, beautifully printed on egg TELEPHONE WIRES 


shell pap2r; 570 illustrations of symbols and circuits; silk H} 
cloth and gold binding. If you want to know how to read | for every conceivable use. Braided. 


a blue print, you will want this book. It’s $1.50 prepaid. 
eit OR% etal h Leaded and Iron Armored Telephone _ || 
Cables, Conductors straightway or paired. || 

















A year’s subscription to Telephone | 
Engineer and the book for $3.00— 
save a half dollar. |! a 


ELECTRICITY MAGAZINE CORPORATION Indiana Rubber & Insulated Wire Co., 


Monadnock Bldg. Chicago, U. S. A. | JONESBORO, INDIANA 



































































at . I DOUBLE GALVANIZED 
~YAGER'S YAGER’S TELEPHONE WIRE 
SOLDERING SOLDERING HIGH ELECTRICAL AND MECHANICAL PROPERTIES 
FLUXES Look for E. B. B., 
The original Yager’s Salts in pean! brown glass the B.B. 
bottles, or our new air-tight enameled can. The 
oldest and best all-round Salt flux on the market. Sealand Tag and Steel 
on every Grades 
YAGER’S SOLDERING PASTE 1 
bundle made by 
A NEW formula on the base of Yager's Salts. 
Quick and clean; little goes far. If you haven't 
tried it, get a sample from your dealer. If he John A. Roebling’s Sons Company 
can’t supply you, we will. TRENTON, N. J. 
Alex R. Benson Company - Hudson, N. Y. Bonnchee: Stns a tenn he et ee eer ae 
—— =— 
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PITTSBURGH 





ANNOUNCING A NEW HAND BOOK 


on Underground Electrical Installations with 


McROY—CAMP CONDUITS 


A complete treatise on cable and glazed Conduit Construction. 


May we send you a copy? 


NATIONAL FIRE PROOFING COMPANY 


NEW YORK 


CHICAGO BOSTON 











“Gun Smoke Everywhere— 


But not a whiff of TOBACCO 
SMOKE to cheer a fellow up!” 


And now the time has come for Ameri- 
cans to send little packages of happiness 


our “Jackies” with the fleet. 


We must show them our appreciation. 


9 5 Keeps a Fighting Man 

 & Happy for a Week— 

~ Sends a Month’s Supply 
of Tobacco—ACT ! 


25 West 44th Street FUND?’’ NEW YORK CIT 


“OUR BOYS IN FRANCE TOBACCO FUND” 
25 West 44th Street, New York 


GENTLEMEN:—I want to do my part to cheer up 
the American soldiers who are fighting my battle in 
France. If tobacco will do it—I'’m for tobacco. 


(Check Below How You Desire to Contribute 





I send you herewith.........+++s+ee my contribution 
toward the purchase of tobacco for American soldiers. 
This does not obligate me to contribute more. 

I enclose $1.00. I will adopt a soldier and send you 
$1.00 a month to supply him with ‘‘smokes’’ for the 
luration of the war. 

NAME : er henselae cewes ‘ 
BO | ov db 60b.05-60000006000006c8R 000008 RRR ReRN 


to our “Sammies” in the trenches and 
: These lads 
are defending our lives and fortunes. 


“OUR BOYS IN FRANGE TOBACCO 


Y 


Mail your money with coupon today! 

















" Non-Breakable Messenger Hangers 


are safe 


and save you money 


nstalled with one through bolt 
Hot Galvanized 


Are You Using Them? 


|| National Telephone Supply Co., Cleveland. Obie 


——————— — — — = 
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depends on his keeping well 
informed on every branch 
of telephone industry. 


There is meat for the 
Engineer as well as for the 
assistant who hopes to be- 
come Engineer in 


“AUTOMATIC 
TELEPHONY” 


By Artuur Bessey Smitn, E.E. 
anp Witson Lee Camppett, E.E. 


The first complete treatise 
devoted exclusively to auto- 
matic and semi-automatic 
telephony. 

406 pages, 
comprehensive. 

Written by graduate 
Engineers who have gained 
their knowledge by practice 
ripened by theory, it covers 
every phase of automatic 
and semi-automatic tele- 
phony as practiced by the 
leading Manufacturers and 
Engineers on two continents. 


Automatic Telephony with one year’s sub- 
scription to America’s leading Telephone 00 
Journal, Telephone Engineer, post paid ° 


illustrated, 








| 


———————— — ———_———S=s™ 





Note Protection at Corners ra 


Blake Insulated Staples 


Unequalled for telephone and 
bell wiring. The fiber insulation 
prevents troublesome short cir- 
cuits and grounds. 4 Sizes. Pat. 
Nov., 1900. Write for Samples. 


Blake Signal & Mfg. Co. 
BOSTON, MASS. 


"THE ENGINEER’S JOB | 
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McMEEN and MILLER 


(Incorporated) 
ENGINEERS 


Investigations, Appraisals, ogoete for Financing, Operating, 
Rate Adjusting of 


PUBLIC UTILITY PROPERTIES 
5454 Monadnock Block CHICAGO © 


fo = ————— ——'|| 


_ NORTHERN-WESTERN 
CEDAR POLES Z 


A FULL ASSORTMENT OF SIZES 
PROMPT SHIPMENTS ASSURED 


T. M. PARTRIDGE LUMBER COMPANY 
































Lumber Exchange MINNEAPOLIS 




















‘CEDAR POLE 


Wire or write us for delivered prices 


NATIONAL POLE CO., ocomaniad Mich. 


| St loi sc 





























ASK THE MAN — IS USING THEM 


about 


KLEIN TOOLS 


Catalog free for the asking 
MATHIAS KLEIN & SONS Canal Station 20 Chicago, Ills. | 


NEW YORK INSULATED WIRE CO. 


RUBBER-INSULATED GRIMSHAW and 
TELEPHONE WIRES COMPETITION TAPES 


The Mutual Smelting & Refining Co. 


Buyers of OBSOLETE TELEPHONE EQUIPMENT 
Old Switeh- boards, Jacks, Relays, Gils, Keys, Cable, and Pl PLATINUM SCRAP 


























Office and Works: 


112 N. Front St., Columbus, Ohio 











Rates for advertising under this 
heading, 174% cents per line. Mini- 


mum charge, $1.00. No limit to 


number af lines. 


Rebuilt Equipment. 


q “REBUILT” TELEPHONE APPARATUS 
and exchange equipment saves you 30 to 
50 per cent without sacrificing quality 
or efficiency. 
@ SWITCHBOARDS — Telephones — Ap- 
paratus—Protection Equipment—Cable 
—Everything you need for the installa- 
tion an: operation of a complete exchange 
— Magneto or Centrai Energy — of the 
beet and most reputable manufacturers. 
@ Nine years’ successful operation of 
our rebuilt equipment department puts 
it past the experimental stage. Quality 
and price will make you a permanent 
customer. Better investigate. 
Bargain Bulletin No. 78 Free 
Address 
“REBUILT” EQUIPMENT 
DEPARTMENT 
Premier Electric Company 
1800-1802 Cuyler Ave. Chicago, Ill. 











EDWARD E. CLEMENT 


Attorney at Law 
. Solicitor of Patents Electrical Expert 
Office: McLachlen Building, 700 Tenth St. 


WASHINGTON, D. GC. 











TELEPHONE ENGINEER 


L 
The Greatest Source of Informa- 
tion in the Telephone Industry. 


Subscription $2.00 a Year 

















MISCELLANEOUS 






outta 


CUunED 
B 








We have rebuilt telephones of 
nearly all makes in stock. 

We do repairing and rewinding. 

Lock Out Telephones and At- 
tachments. Battery Savers and all 
kinds of telephone parts. Write 
for bulletins and price lists. 

We buy obsolete telephones and 


telephone equipment. 


STANDARD TELEPHONE REPAIR CO., 
321 N. Crawford Avenue, 
CHICAGO, ILL. 


WANTED: By a large telephone 
company operating a multi-ef- 
fice system, Two Wire Chiefs. Will 
start salary at $85.00 and $95.00 re- 
spectively. An excellent opportu- 
nity for advancement for indus- 
trious men who are willing to work 
and have ability. Address H. T., 
c/o TELEPHONE ENGINEER. 


ANTED First class cable 
splicer for maintenance and 

new work, both aerial and under 
ground Address with references 


Petroleum 


and salary expected. 
relephone Co., Oil City, Pa 
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American Brake Shoe & Foun- 


ee ee 12 
American Electric Co......... 3 
American Technical Society... 9 
American Steci & Wire Co... 2 
Automatic Electric Co........ 1 
gt a ie ee ee, oe » 8 
Benson Co., Alex R ard 12 
Blake Signal & Mfg. Co.. 13 
Classified Advertisements 4 
Classified Index 9-10 
Clement, Edward F........... 14 
Cook Company, Frank B 
Crouse-Hinds Co... 1] 
Du Pont Powder Co.......... 3 
E.ectric Cable Co... lf 
Electricity Mag. Corp 12-13-14 


Electrose Mfg. Co.. 

Holtzer-Cabot Electric Co...... 2 
Indiana Steel & Wire Co 

Indiana Rubber & Insulated 


Wire Co. 


Kellogg Switchboard & Supply 


CA Sevens swenegeends caeds 4-5 
Klein & Sons, Mathias....... 14 
Leeds & Northrup Co........ 12 
McMeen & Miller... ; 4 


Mutual Smelting & Refining 


CM. ci vecvriseveccesevecsedes 14 
National Conduit & Cable Co 11 
National Fireproofing Co...... 13 
Matsonet Pele Cé.ccccccccaces 


National Telephone Supply Co. 13 
New York Insulated Wire Co. 14 
ee ree 2 
Partridge, T. M., Lumber Co.. 14 


Premier Electric Co. ; 4 
Roebling’s Sons Co., John A 
Shawmut Clay Mfg. Co....... 12 
Simplex Wire & Cable Co..... 2 
Standard Underground Cable 

DE awbesesseacdases neckwes 2 
Stromberg-Carlson Tel. Mfg. 

Ce 6-7-8 


OR SALE—New common bat- 

tery plant, 800 stations. Mod- 
ern cable construction. Present 
owners interested in other lines. 
Address Box 21, TELEPHONE ENGt- 
NEER, Chicago. 


,paeeed-inened Exchange managers 
and troublemen Good oppor 
nities to right men. Give refer 


Address 


S. W.. Te_ernone ENGINEER 


ences and salary desired 
































Cunk’s Protective News 


In the Interests of Adequate Telephone Protection 


The Time to 
Order Cook Sub- 
Station Protec- 
tors Is Now. 





Cook B-5 Sub-Station Protector “Fuses enclosed in heat re- 
sisting, arc-coolingmagne- | 
sia sheath. | 


Long distance between 
fuse terminals eliminates 
arcing. 


Porcelain support of am- 
ple strength. 


Conservatively rated. 








Liberally insulated. 


Cook B-7 Sub-Station Protectos 


Mechanically strong. 


Immediate shipments from 
stock. Order now. 


*Fire hazard will always be re- 
duced by the use of fuses enclosed 
in noncombustible sheath. 


Write for quantity _ 
prices to your jobber | 
Cook B-13 Sub-Station Protector or direct to us. 





Frank B. Cook Company 


326 W. Madison St. Chicago, U.S. A. 


If you cannot secure Cook Products from your jobber, write direct to us 





























“NEW STANDARD 








TELEPHONE BOOK 


By SAMUEL G. McMEEN and KEMPSTER B. MILLER 











This is a Brand New Volume, 


Complete, Scholarly 
and Authoritative 





Ee THE LAST WORD ON 
“ TELEPHONE SUBJECTS 








- 





VERY phase of modern telephone practice has been thoroughly discussed in a 
scholarly manner; concrete examples from actual experience being introduced 


wherever possible. @ All the great divisions of the subjects are handled with ° 


completeness and strict attention to detail. There are sections of the book devoted 
to fundamental principles, sub-station equipment, party line systems, protection, 
switchboards, automatic systems, auto-manual systems, power plants, special service, 
traffic study, construction, maintenance, train dispatching and many others. The work is 
complete, reliable and authentic, andshould bea part of every telephone man’s equipment. 


Our Offer Saves You Money 


We will give you a copy of this great book, bound in Vellum de Luxe, 
960 pages and a years subscription to TELEPHONE ENGINEER, 
for $5.00, Canada $5.50. If you desire the book sent prepaid, send 40 cents 
additional, otherwise it will go collect. Remember, this offer applies to re- 
newals as well as to new subscriptions. 


Electricity Magazine Corporation 


Monadnock Building =: =: <3 CHICAGO 
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